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PREFACE 


The first edition of this work was published by 
request of the Government of India ; subsequent 
editions at the instance of the Secretary of State 
for the Home Department. 

Owing to the extension of the Finger Print systt/** 
of identification, the present edition has been prepared 
to meet the call for such a book of reference. 

m 

It is divided into two Parts, over two hundred 
diagrams being provided to illustrate the letter- 
press. Inset headings to paragraphs and the 
Index will, it is hoped, facilitate . search for infor- 
mation. 

Part I. contains the definitions by means of 
which any finger impression can be accurately 
described and explained, when two prints are brought 
imder examination, the numerous points in each 
that should be compared with a view to establish ing 
identity or dissimilarity. 

(27491—1.) Wt. 30382-441, 9000. 3/18. D 4t S. a 
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Part II. contain*! an account of the system of 
classification, the full scheme of which is set out in 
the Synopsis. 

Endeavour has been made to compress the letter- 
press into the smallest space compatible with clearness 
and completeness of description. ' 

March, 1913. 
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FINGER PRINTS 


PART I 


Earlier inquiries into the sutoject.--The 

employment during past times of finger prints 
among various nations is discussed in the writings of 
the late Sir Francis Galton, who found the significance 
attached to their use to have been partly super- 
stitious and partly ceremonial. As bearing U])on 
this point he refers to the modem witness who, whep,^ 
sworn on the Bible, ib made to hold it and kiss it, } 
to the executant of a document who touches a wafer 
or seal and declares “ this to be my act and deed.” 
In 1823, Purkenje, a Professor of Physiology and 
Pathology, read before the University of Breslau a 
Latin Thesis on finger impressions, in which he gives 
nine standard types, and suggests a system of classifi- 
cation, but his labours failed to attract the attention 
they merited. Bewick, the reviver of .wood-}»rinting 
in England, appears to have been struck with the 
delicacy of the lineations, for he made engravings on 
wood of a couple of his fingers, which he used as 
designs for his illustrated works. Sir Francis Galtou 
also tells 08 that when the inunigration of the Chinese 
was causing so much excitement in America the 
suggestion was made, but not acted on, that a system 
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compmble in importance with the systematised 
labours in this direction of Sir William Hersobel, of 
the Indian Civil Service. Finding false personation 
prevalent in all the Courts, he determined to intro- 
duce the use uf finger impressions in the district of 
Hooghly, ill Bengal, of which he was then in execu- 
tive charge, as a moans of fixing identity, and 
accordingly insisted upon executants of documents 
admitted to registration affixing their finger impres- 
sion in the Register of Admissions. He submitted a 
report to the Government advocating the adoption of 
this system throughout the Province ; but the subject 
liad not then been sufficiently popularised, and his 
recommendation met the fiite of many other good 
^ rgostions and was not acted upon, and after his 
ueparture the check he had introduced was abandoned. 

His labours have not, however, been unfi:uitful, 
for he collected many of the materials without which 
Sir Francis Galton, who commenced his investigation 
of the subject about twenty years ago, would n»t have 
been able to fix so securely the foundations of this 
new branch of inquiry. In addition to providing 
types and a nomenclature, suggesting a system of 
classification and examining tlie character and purpose 
of fhe ridges in their physiological aspect. Sir Francis 
Galton has discussed the all-important question of 
Persistence, and has proved that the details of the 
ridges constituting the patterns of finger impressions 
persist throughout the whole period representing the 
life of man, those found on the fingers of the new- 
born infant being traceable on the fingers of the same 
person in old age and apparently effiu3eable only when 
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nfter death, decomposition sets in. In dmling with the 
sabject anthropologically, he has brought together 
some evidence to indicate the transmissibilitj of 
patterns by descent, but finds that no sensible amount 
of correlation exists between the patterns of impres- 
sions and the bodily faculties or characteristics, or 
that these finger markings are distinctive of ra(‘e or 
tempenunent. ” In the system here described, many 
of his terms have been adopted, definitions accepted, 
and suggestions followed whenever practicable. As 
w'ill be explained, it has been found necessary to pro- 
vide the additional nomenclature rerpiired by the 
“increase in the number of types and patterns, and 
witli a view to fixing these |mtterns, definitions liave 
been so framed as to eliminate to a great exten • 
transitional cases. The difficulty experienced of 
providing a system of classification capable of dealing 
with large collections has been overcome mainly by 
the device of placing it uj)on a number basis thereby 
doing away with the need of employing the suffixes 
on which Sir Francis Galton’s method relied. Tiut 
these are details which can be more conveniently 
treated later on, and are only noticed now when 
referring to the great value and to the extent of 
Sir Francis Galton’s inquiries into the subject.* 

Finger prints utilized in many branches 
of public business. — In India the employment of 
the new system has not been restricted to the Police 

' “ Finger Prints and the Detection of Crime in India,” a 
paper read before the British Association Meeting, Dover, 
1^9, by Mr. E. B. Henry, O.S.I. 
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Department, but has been introduced into all branches 
of public business, being particularly well suited to 
the requirements of a country where the mass of the 
people are uneducated, and where ftilse personation is 
an evil which even the penalties provided by the 
penal laws are powerless to control. It is believed 
that, on the death of pensioners, friends or relations . 
have personated them and have continued to draw 
allowances which should have lapsed with the death of 
the persons to whom they were originally granted. All 
military and all civil pensioners are now required to 
give their finger impressions, and this precaution is 
effective against fraud. The Courts have to deal with 
numerous contested cases in which transfers of pro* 
prietary or other rights, purporting to have been duly 
admitted in the presence of witnesses before a registrar 
of deeCis, are repudiated, and evidence is adduced on 
either side, often of the most conflicting and indecisive 
nature, both parties not hesitating to rely upon 
suborned testimony. In the registration dlBIces of 
the Province of Bengal, and now in all the Provinces 
of India, persons who, admitting execution, present 
documents for registration, are required to authenticate 
t^eir signature or mark by affixing the impression of 
their left thumb both on the document and in a 
register kept for the purpose. Should an executant 
repudiate as not genuine a deed which purports to 
be a transfix him of certain i%hts, the judicial 
oScer can require the person repudiating to give 
his thumb impression in open Court, and this is 
compared with the impression on the document 
and in the register, and can be proved to be either 
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the same or a different impression, and this settles 
the point at issue. In this way, daring recent years, 
numerous cases of false personation have been 
detected and prosecuted to conviction, and the 
deterrent effect has been so marked as to justify 
the belief that the volume of work which the 
Courts have to cope with will be sensibly reduced 
in amount. 

In the Opium Department large advances arc 
made on account to the cultivators through middle- 
men, the poppy crop being hypothecated as security. 
If the middleman or cultivator proves dishonest, 
' the issue is raised whether particular sums reached 
the persons they were intended for. Formerly the 
cultivator could disown his mark or signature, or the 
middleman could put forward as the cultivator's 
mark or signature one that had been^ fraudulently 
intule ; but as the finger impression of the payee is 
now required to authenticate acknowledgment of 
'receipt, a check has been introduced, the efficacy 
of which both cultivators and middlemen fully 
appreciate. The employer who makes advances to 
labourers, or pays them salaries,, or enters into 
contracts with them, now protects himself by taking 
their finger prints on the receipt or agreement. All 
emigrants signing contracts under the Emigration 
Act are required to give the impression of their left 
thumb on the contract and on the registers. With 
large establishments, such as are employed by the 
Survey of India, this system is used to prevent the 
re-employment of undesirable persons whose services 
have been dispens^ with. The thumb im|»essions 
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of the emplojees are taken and registered, and if a 
particular man is dismissed for misbehaviour, a photo* 
zincograph of his impression is sent to all the working 
parties, which ensures that he cannot again get taken 
on, even by assuming a ialse name. 

Since April 1899 the system has been adopted 
by the Director-General of the Post Offices of India, 
and has been made applicable to all present and 
future non-gazetted officers, who number many thou- 
sands. In the Medical Department of the Government 
of India, the local medical officer and the Medical 
Board, when giving certificates, invariably take the 
thumb impre&bion of the person examined. There 
is believed to be much fiilse personation at public 
examinations in India, the candidate who appears in 
the Examination Hall not being the person who 
secured* the certificate entitling him to compete. 
In examinations for employment in one branch of 
Government service this check has been introduced, 
and is working excellently, and it will no deubt be 
e.vtended. In connection with the administration of 
the rules for pre^'enting the sprejid of plague, and 
for regulating the pilgrimage of Mussulmans to 
Mecca, certificates are authenticated by bearing the 
thumb impression of the persons to whom they are 
granted. 

It would be tedious to enumerate at greater 
length the many uses to which the system is being 
put, though as yet its value to insurance offides 
has not been realised, the difficulty, probably, 
being that, owing . to the circumstances of the 
country, bodies are buried or burnt almost as soon 
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as death occurs. There is no doubt that the im- 
pression of the finger of a dead person taken before 
decomposition sets in would fix his identity in a 
most convincing way if the deceased liad at any 
previous time been required to give the impression 
of the same finger. Its value as a means of authen- 
ticating testamentary dispositions cannot be over- 
estimated. 

It must be recognised that the introduction of 
finger impressions in proof or disproof of identity 
where the person in question is known and acces- 
sible, and has given his mark on a previous occasion, 

” is an extraordinarily efficient method of preventing 
perjury and personation. No objection can be raised 
on the ground of religion or caste, or rank in society, 
or sex, so there is no prejudice to be overcome in 
obtaining it. The Government has been so fully 
convinced of the effectiveness of this new system, and 
of the certainty of the results it yields, that the 
Indian*Jiegislature has passed a special Act^ amending 
the Law of Evidence to the extent of declaring 
relevant the testimony of those who by study have 
become proficient in finger-print decipherment, such 
testimony not having been admissible under the 
unamended law®. 

Since the publication of the first edition of this 
work in June 1900 , the system therein described 
bias been introduced extensively all over the world. 

* Act V. of 1S99 (India Conncil). 

> '* Finger Prints and the Detection of Crime in India,” a 
paper read before the British Association Meeting, Dover, 
1899, by Mr. B. R. Henry, C.8.I. 
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It has been adopted throoghout AuBtndasia ; in 
Ceylon ; in South A&ica, where it is utilised not 
only for police purposes but also for the registration 
of South African natives byjihe Labour Pass Office 
and of the Chinese by the Foreign Labour Depart-‘ 
ment of the Transvaal Administration. This latter 
office had a collection in 1905 of about 50,000 sets of 
prints and practically the only method employed for 
identifying these Chinese was that of utilising their 
6nger prints, iflid it proved most effective in detecting 
deserters. 

It has been introduced into Ireland and Canada 
and is being used by the following police depart- 
ments in the United States, New York, Chicago, 
Cleveland, Cincinnati,” Washington, Chattanooga, 
Memphis, Auburn, Binghampton, Indianapolis, Grand 
Rapids, Jacksonville, Louisville, Lowell, Kansas City, 
St. Louis, Baltimore, San Francisco — Central bureaus 
of identification having been established at St Louis 
for the State of Missouri, at Baltimore for the State 
of Maryland, and at San Francisco for the State of 
California., and a Bill has passed the Massachusetts 
State Legislature providing for the introduction of 
the system and the establishment o{ a central bureau 
at Boston. Many of the prisons in the States of 
New York. 'Pennsylvania, Kansas, Georgia, have also 
adopted it. , 

This work has been translated into German by 
Herren Kamillo Windt, and Sigmund Kodkrie, of 
yienoa, and into Hungarian by Dr. Gabmr Bela, and 
.{lir; Aranyi Taktony, witib 9 view to the system 
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being introdnced into the countries M^here these lan> 
guages prevail. 

There seems to exist good reason for believing, in 
view of its effectiveness, simplicity of working, 
certainty as to results and inexpensiveness, that it 
must ultimately be adopted by all States. 

It was introduced into England and Wales in July 
1901, where "the results obtained have been most 
satisfactory, the number of identifications made during 
the year ending .Slst Dec. 1911, being more than 
twenty times greater than the largest number of 
recognitions effected by the anthropometric method. 
' This method it superseded under the orders of the 
S^retary of State for the Home Department upon 
the recommendation of a committee presided over by 
Lord Helper, appointed to inquire into the best 
method of effecting criminal identification. 

■ The record of finger prints is maintained for 
England and Wales at New Scotland Yard, by 
direetTon of the Home Secretary. 

For the first few months after the introduction of 
the system, the r^stration by finger prints of all 
persons convicted at courts of Quarier Sessions and 
Assizes, and sentenced to one month’s imprisonment 
or more was prescribed ; but as officers became 
&miliar with file work, the scope of this registration 
was extended, and the existing orders provide for 
the inclusion of all persons convicted at courts 
of Quarter SeAdons and Assizes, sentenced to a tarm 
of not less tibnn one month’s imprisonment, or at any 
Petfy^ SessiouAl, Police, or Stipendiary Magistrate’s 
oourt to more than one month’s imprisonment without 
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option of fine for the commission of any of the 
following offences : — 

Arson. 

Assaults with intent to ipb. 

Attempted burglary. 

Attempted carnal knowledge. 

Attempted larceny. 

Attempted rape. 

Attempts to break into churches, houses, shops, 
warehouses, &c. 

Attempts to obtain goods and money by false 
pretences. 

Bankruptcy offences. 

Being found on enclosed premises. 

Breaking into churches, houses, Hhoj)s, ware- 
houses, &c. 

Brothel keeping. 

Burglary. 

Carnal knowledge. 

Oe^ttle stealing. 

Coining. 

Conspiracies of all descriptions. 

Embezzlement. 

Entering with intent to commit a felony. 
Extortion by threats. 

Felonious wounding. 

Forgery. 

Fraud. 

Frecpxenting. 

Horse stealing. 
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Importuning male persons to commit unnatural 
offences (Vagrancy Act, 1898, Sec. 1, par. b). 

Incest. 

Indecent assault on female. 

Larceny. 

Obtaining goods and money by false pretences. 

Possessing housebreaking tools. 

Procuratioir of women and girls. 

Prostitution, Living on proceeds of (^'agrancy 
Act, 1898, Sec. 1, par. u). 

Rape. 

Receiving. 

Robbery. 

Sacrilege. 

Sheepstealing. 

Shopbreaking. 

Suspected person. 

. Unlawful possession. 

Uttering counterfeit coin. 

Warehousebreaking. 

All persons coming within the above category, 
also incorrigible rogues and all expelled aliens, are 
finger printed by the warder staff at the prisons 
where they are undergoing sentence and the slips 
containing their finger prints are then forwarded 
for yegistration and record by the Governors of 
Prisons to the Habitual Criminals Registry, New 
Scotland Yard. 

The prints of remanded prisoners are, when taken, 
at once despatched to the Habitual Criminals Registry, 
New Scotland Yard, for search, and if identified the 
pnsoner’s criminal record, including his photograph 
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if it exists, is forwarded to the police force making 
the application. If no previous conviction is traced 
the slip is retained until the completion of the case 
before the Court, when, according to the &cts 
established, it is either placed in the Record or 
destroyed. 

It often happens, when the enquiry above 
indicated has not been made by the local police 
during the investigation of the case, that the 
finger prints taken after a prisoner’s conviction and 
sent up to the Registry lead to the discovery that 
he has been previously convicted under a different 
name. 

Hitherto the requirements of criminal administra- 
tion have been sufficiently met by including persons 
convictgd of the offences above named, sentenced to 
imprisonifaent for a month or longer ; but it is 
obvious that if the necessity should arise to include 
other cases it will be quite a simple matter Jo still 
further reduce the size of the meshes of the net so as 
to keep within its folds all or any classes of criminals 
sentenced to any term of imprisonment for any offence 
against the law, by merely adding to the instructions 
aixifve given as to those whose finger prints may be 
required. 

The late Sir Alfred Wills, when editing, in 1911, 
the axth edition of hie &ther’s work, Wills on 
Circumstantial Evidence,”* added a chapter on the 

* Published by Butterworth h Oo., U and 19, Bell Yaid» 
Temple Bar, London ; 76, Slisabeth Bb^eet, Sydney, K.S.W. ; 
and 6/9, Sastinga Street, Oakmtta. 
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Finger Print Syetem o£ Identification, which includes 
the following ; — 

“ Identification by Fingkb Pbints has become a most 
important branch of criminal investi^tation, and has proved 
to be of signal service both in the detection of crime and 
“ the identification of the offender. The system is new, and 
had only jnst been introduced into this country when the 
“ last edition of this work was published, and it is only quite 
“ lately that the inclusive nature of the evidence that it 
“ affords has been appreciated in the Courts. It may be said 
“now to have established its claim to admission and to 
“ trustworthiness. The processes, and especially the admir- 
“ able system of classification, make it perfectly simple to 
those who understand its technology. Despite an appear- 
“ ance of complication, the system appears to be easily 
mastered by any person of intelligence in the course of a 
“ few months or even weeks. 

“ It is undoubtedly of very gi-eat assistance in tracking 
“ both criminals and crime, and it would be a great liindrance 
“ to the proper and legitimate work of the police did it fail 
“ to command public appreciation. It is felt at headquarters 
that a single slip might do infinite harm, and hence a most 
“rigorous system of checks and counter-checks has been 
“ established, to which every finger print identification is 
“ subjected. A remarkable case tried at Birmingham in 1908 
“ shows that it is well to bear in mind that any particular 
“ case may meet with considerable reluctance on the part of 
“ judge or jury, or both^ to accept evidence of a scientific 
“ character before it has thoroughly established its own claim 
“ to recognition— a reluctance often wise 'as well as natural. 
“ A burglary had been committed and the offender had left 
“ the imprint of one or more of his fingers on a cliampagne 
“ bottle. Twelve identical ridge characteristics were pointed 
“ out in the two sets of impressions, but the learned judge 
“ was so far from being satisfied that he twice invited the 
“ jury to say that they were not satisfied. The jury, how- 
“ever, did not accept the invitation and convicted the 
“ prisoner. Probably if the learned judge had had to try 
“the ease in the year 1911 instead of 1908, the added 
“ experience of the reliability of evidence of this class would 
“ have led him to the same oonclnsion as that of the jury.” 



i6 FINGER PRINTS 

Ridges—Creases ; their origin; purpose 
they serve. — The inner part of the hand and the 
sole of tlie foot are traversed in all directions by lines 
of varying lengths, some representing depressions, 
others elevations of the skin surface* many of them 
being grouped into patterns which, though seemingly, 
complex, can be outlined with exactness. The most 
conspicuous are the ci*eases, caused by the folding of 
the skin. These are found well developed in the 
newly-born child, and can be rendered more apparent 
partially closing the hand. So far as is known at 
present they fulfil no particular office, being nothing 
more than the lines of flexure of the skin, and are 
of interest only to students of palmistry. The less 
conspicuous but much more numerous lines are the 
papillary ridges which appear over the whole surface, 
giving'it an appearance that may be likened to 
that of a newly ploughed field with its ridges and 
furrows, or to sand which the water in receding from 
has left ribbed. There is no connection between the 
two classes of marks, the directions of the creases 
not determining the course of the ridges, and their 
embryological development being distinct. The 
ridges are studded with microscopic pores, the 
mouths of the ducts of the glands which secrete 
perspiration located below the epidermis. Physi- 
ologists are not agreed as to the uses of these ridges, 
or as to how they have been formed. It has been 
conjectured that their office is to raise the mouths of 
the docts so as to fficilitate the discharge of the 
sweat and also possibly to assist in some undefined 
way the sense of touch. In very young children the 
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delicacy of the ridges corresponds with the develop- 
ment of the child. They grow with the growth of 
the body, and are most marked in hands that do some 
work, though liable to lose their sharpness of defini> 
tion and even to become partially obliterated on those 
parts of the hands where from continued pressure 
callosities form. This may be noticed in labourers and 
artisans whose’^^ands have become hardened by the 
use of the tools or other implements of their trades. 
Injuries do not, necessarily, obliterate the ridges. 
An ulcerated sore eating so deeply into the flesh as 
to destroy the sweat glands would certainly destroy 
“the ridges, and from the simfiice of a lasting scar 
the ridges disappear. A cut leaves across the ridges 
a permanent thin mark which, when the impression 
is taken on paper, shows as a white space somewhat 
similar to a crease. 

In addition to the creases which are permanent, 
such as those marking the divisions between the 
phalan^ of the Augers and those on the palm 
caused by the doubling up of the hand, creases not 
permanent may appear on the bulbs of the fingers, 
which might not again show themselves in a duplicate 
impression taken after a lapse of time. It is specially 
needful, therefore, not to place undue reliance upon 
theise creases when impressions are brought under 
e:samination in order to establish identity or dis> 
similarity. The occurrence in two impressions of 
olmouBly the same crease is a great (ud to the eye, 
bat two impressions of the same finger may be tidten, 
second with a well-defined crease, caused fay 
pnessing the bulb sor&ce with the blade o£ a knife or 

«r«l B 
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the edge of a steel pen, while the first is creaseless. 
An nnskilfnl person missing the crease in one im- 
pression might be misled and fail to realise that the 
two impressions before him are identical. It cannot 
be too often reiterated that in comparing impressions 
the examiner must rely upon similarity or dissimi- 
larity in the type and in the details of the ridges of*' 
the patterns : if his conclusions deduced therefrom 
■ are further corroborated by coinciding ci*eases, so 

• much the easier his task. Creases will be found in 
Illustrations 28, 40, 71, 72, and others. They must 
not be confused with cicatrised cuts (Figs. 11 and 13, 
and Illustrations 24 and 77) ; in the latter there is, it 
will be noticed, some displacement and puckering of 
the divided ridges. 

Per^tence throughout period of human 
life of pattern and ridge characteristios.— 

Impressions being required for permanent^ record, 
their utility must, in great measure, be contingent 
upon the persistence through long periods of time of 
the general form of the patten and of the details of 
the ridges constituting it. 

' * The late Sir Francis Galton has investigated this 
point, and in the following words records the results 
of his exalhination of many sets of prints taken at 
difPenent times, and covermg the interval finm child- 
hood to boyhood, fi)om boyhood to early manhood, 
OtOfu early manhood to middle age, and from middle 
to extreme .old age : “As there is no cdgn, exc^ in 
np'e CAM, of diai^ dating any of theAe four Intone 
fli^ tijgelhw almost whoUjir cover the life 
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of man, we are justified in inferring that between 
birth and death there is absolutely no change in say 
699 out of 700 of the numerous characteristics of the 
markings of the fingers of the same person such as 
can be impressed by him wherever it is desirable to 
do so. N^either can there be any change after death 
up to the time^^iyhen the skin perishes through 
decomposition : for example, the marks on the fingers 
of many Egyptian mummies and on the paws of 
stuffed monkeys still remain legible. Very good 
e^'idence and cai'eful inquiry is thus seen to justify 
the popular idea of the persistence of finger markings. 
There appear to be no bodily characteristics other 
than deep scars and tattoo marks comparable in their 
persistence to these markings ; at the same time they 
are out of all proportion more numerous than any 
other measurable features. The dimensions of the 
limbs and body alter in the course of growth and 
decay ; the colour, quantity, and quality of the hair, 
the tint and quality of the skin, the number and set 
of the teeth, the expression of the features, the 
gestures, the handwriting, even the eye colour, 
change after many years. There seems no persistence 
in the visible parts of the body except in these 
minute and hitherto disregarded ridges.” In speaking 
of Uie persistence of the marks on the fingers, the 
phrase must be taken to apply to the details of 
the ridges and to the general character of the 
pattern ; not to the measure of its length, breadth, 
or other dkmeter, these being no more constant 
than the stature or any other of the ordinary 
anthropmnetric data. ' 
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Appliances used.^—The appliances requimd are 
few and inexpensive. Ordinary white paper with 
the surface not too highly glazed, some prints 's ink 
and a roller for spreading it, consisting of a wooden 
cylinder 3j^ inches long, one inch diameter, over which 
a piece of rubber tubing has been tightly stretched ; 
at either end of the cylinder Jvass pins are driven 
in to form the ^xle on which*the handle works, A 
piece of flat tin.^ A pointer, which can be made of a 
peii^older handle,^ ijril'h a needle or sharp-pointed 
binss wire let in at one end. This pointer is used 
for ridge counting and. ridge tracing. Persons with 
very good sight are able to dispense with optical aid, 
but a reading glass such as is used for looking at 
photographs or reading small print is more or less 
indispensable, and should always be kept avail* 
able ; 'for blurred prints a common pocket lens is 
required. All these articles can be procured through 
any stationer. A word of caution may be added. 
The ink, roller, and slab must be kept scrtipulously 
clean and &ee from dust, grit, and hairs. The 
ink should be kept in a bottle or other receptacle 
that can be hermetically closed. The roller when 
not in use may be kept wrapped up in a piece 
of clean oiled paper. The slab should be freshly 
cleaned «ach day, all particles of old ink being 
rubbed off. 

* 

« Flain,” “ rolled impreesionfh-How 
ti$|D(Npu-~*I«p^ are taken in ten way% as 
** plain " and a» rolled ” im|aeesions. Fig. 1 is an 
eaninple of the plain,” Fig. of the “wdled” 
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impttwion oi the eame thumb. (By “ rolled ” here 
if meeut the cylinclrical projection of the pattern 
upon paper.) 

To take a “ rolled ” impression, the bulb of the 
finj|;er is placed upon a tin slab over which a thin 
film of printer’s ink has been spread, the plane of 
the nail being at right angles to the plane of the 
slab, and the fln^r is then turned over until the 
bulb sur&ce, which originally faced to the left, now 
fiMies to the right, the plane of the nail being again 



Fig. 1. 2. 

at right angles to the slab. By this means the ridge' 
surftce of the finger between the nail boundaries is 
inked) and, by pressing it lightly upon paper in the 
same way that it was pressed upon the inked slab, 
a clear rolled impression of the finger surface is 
ifijtained. Oare must be taken not to press the 
too beavily on die inked slab or subsequently 
too heavily on the paper, otherwise a blurred or 
ip^pHrfeot impraesSon results. To obtain good im* 
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pressions, the following details must receive attention. 
The tin slab in use should be free from dost, hairs, 
or other foreign matter. It should be freshly 
cleaned each day, all traces of the ink previously 
used being removed. A very small quantity of ink 
should be applied, and this should be worked up into 
the thiunest possible film : unless the film is thin,, 
the imi^rcssion obtained will not be clear and sharply 
defined. From a finger so inked a good impression 
is secured, as even additional pressure will not do 
much harm. The paper used should be white and 
its surface not too glazed, for, unless it is sufficiently 
absorbent, nearly all the ink will remain on the 
finger, less adhering to the paper, the print resulting 
not being in consequence sufficiently dark. Good 
impressions can be taken on ordinary foolscap. 
Stress is laid upon the paper being white, so as to 
facilitate the work of photographing, should a photo- 
graph of the impression be, at any future time, 
required. Many kinds of ink have been experi- 
mented with, but, on the whole, printer’s ink is the 
most satisfactory, as it is procurable everywhere at 
trifling cost. The paper being porous absorbs the 
-ink impressed on it by the finger, and, as the principal 
constituent of this ink is oily matter which readily 
oxidises under the action of the air, the sheets con- 
taining impressions may be at once handled without 
risk of defiicement from smudging. The slab can be 
made of sheet copper or any other metal ; but as tin 
k the cheapest and most easily procured, it has been 
generally adopted. 

A plain ” imiMMssion is obtained by placing the 
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bulb of the finger on the inked slab and then impress- 
ing it on paper without any turning movement. 

Reasons for taking rolled” prints.— 

Though both operations present no difficulty, taking 
a “ plain ” impression is the simpler of the two, and 
it may be well therefore to explain why a “ rolled ” 
impression is jpequired. Referring to Figs. 1 and 2, 
which are impressions of the same thumb, it will be 
seen that in Fig. 1 the whole contour of the pattern 
does not appear, whereas in Fig. 2 the whole pattern 
is reproduced. Obviously therefore, for reasons here- 
after given, it is easier to determine the type of 
pattern from a “ rolled ” impression ; moreover, the 
greater surface of the latter enables a larger number 
of points for comparison to be selected when it is a 
question of contrasting the details of two prints with 
a view to deciding whether they are impressions of 
the same or of dimrent digits. 

Alb impressions divisible into four 
types. — Innumerable trials have been made with a 
view to fixing standards or types according to which 
all impressions can be readily sorted ; Purkenje pro- 
posed nine. Sir Francis Galton three. As the out- 
come of much experimenting, a fourfold classification 
has been adopted which meets all requirements while 
greatly reducing the number of gradational cases. 

These four types are : Arches ; Loops ; Whorls ; 
Composites. 

Definitions are given on }>age 26 and follpwing 
pages } numerous diagrams and illustrations being 
^utilised to make the definitions intelligible. 
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Fixed points in i2npreBsion8.~In impraB> 
sions of the Loop, Whorl, and Composite types therfr 
ore fixed points which, as will hereafter appear, sub* 
serve several useful purposes. These fixed points are : 

(1) The “ delta ” or “ outer terminus.” 

(2) The “ point of the core ” or “ inner terminus.” 

Delta; “Outer terminus.”— The “delta” 
here referred to may he formed either (a) hy the 
bifurcation of a single ridge, or 
(b) hy the abrupt divergence of 
two ridges that hitherto had 
run side by side. 

(а) Where the upper and 
lover sides of the “delta” are 
formed hy the bifurcation of a 
single ridge, the point of hifur< 
cation forms the “outer ter- 
minus,” marked X in Fig. 3. 
Where there are severa> such 
bifurcations, the one nearest the 
core is taken as the “outer 
terminus.” 

(б) The upper and lower 
sides of the “delta” may be 
formed by the abrupt diver- 
gence of two ridges which, up to this* point, had run 
side hy side* The nearest ridge in^nt of the plane 
where the divergence begins, even if it he a mere 
point, and whether it is indepeadwt of dr sprang 
jlom the divisiging ridges at not, is the “onter 
tmniinni,” marked Y in Fig. 
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Oore ; Point of core ; Inner terminos.— 

The core o£ a Loop may consist either of an even or 
4m uneven number of ridges (termed “ rods ”) not 
joined together thus : 




• or it may consist of two ridges formed together at 
their summit (termed “ staple ”), thus : 



Fig. 6. 

Where the core consists of an uneven number of 
rods, the top of the central rod is the “ point of the 
‘ core.” K the core is a staple, the shoulder of the 



Fig. 7. 

-staple that is farthest from the delta is taken as the 
** point of the core,” the nearer shoulder eonnting as 
■a separate ridge. Where the core consists of an even 
number of rods, the two central ones are oonsid^^ed 
.as joined at their summits by an ima^nary neck, 
4tnd) of fhese two, the shonlder farthest from the delta 
ia the point of the core.” In Whorls circular or 
<«Uiptaoid in fin'm, the centre of the first ring is the 
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“ point of the core.” Where the Whorl is spiral in 
form, the point from ' which the spiiial begins to 
revolve is the “ point of the core.” “ Point of the 
core ” is synonjroous with “ inner terminus.” 

In the above diagrams the first ridge that 
envelopes the core is dotted. 

Ulustrations 149 to 164 inclusive have the ” inner 
terminus ” (I.T.) and “ outer terminus” (O.T.) drawn 
under each impression. Study of these illustrations 
will, it is hoped, make the definitions quite intel- 
ligible. As explained under ridge coundng^ Loops 
are differentiated according to the number of ridges 
which intervene between their “ inner ” and “ outer 
terminus,” these tm terminal points being excluded 
from the count. 

Arclies. — In Arches the ridges run from one 
side tolhc other, making no backward turn ; there 
is ordinarily no delta, but, when there is the appear- 
ance of a delta, no ridge must intervene between 
the “ inner ” and “ outer terminus'' Pigs. 8 ftnd 9 
present.no difficulty. 
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Fig. 9. 


In Figs. 10 and 11 there is, in each, one 
ridge which has the appearance of recurving, and 
it might be contended that these impressions are 



Fig. 10. 


2 $ 


FmCER PRINTS 



Fig. 11. 

of the type of both the Loop and the Arch ; 
but when the above definition is applied, it will 
be seen thal as no ridge comes into count between 
the two terminal points, they fall within the class 
of Arches. 

The impressions gtv^ in illustrations 1 to 12 
inclusive are Arches. In Illustrations 13, 14, 15 one 
ridge, in Illustration 16 two ridges intervene between 
the l^roinai points ; these impressions therefore are 
Loops and not Arches. 

Tented ApeheB.— In patterns of the Arch type, 
the ridges near the middle may has^e an upward 
thrust^ arranging themselves as it were on boih rides 
of a B|4&e or axis, towards whidh adyrioing 
oonverge. The ridges thus oonver^ng give to 
pattern tKe appeanuioe oi a tent in outlinet 



FINGER PRINTS 


*9 



Fig. 13. 


hence the name Tented Arch (Fig. 1«S). In order 
to demarcate clearly the line which separates Tented 
Arches from those Loops whose ridges have a more 
or less vertical trend, it is held that, if on either side 
of ^ axis even one ridge recurves, the impression 
is a Loop (Fig. 12.) The meeting of two ridges at 
a sharp angle resulting from their running into each 
other through not maintmning their parallelism of 
direction, is not to be confused With recurving. The 
recurving ridge must be wholly on one side of 
the axis. Illustrations 17 to 24 inclusive are Tented 
Arches. Illustration 25 has one recurving ridge 
to the right of the axis ; lilustratbn 26 has one to 
the left (some converging ridges may be noticed -in 
this impre8aio&) ; lllustradon 27 has two recurving 
ridges, to the right of the axis, so these im|>ressions 
S6, end 27 would be classed as Loops. 
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Fig. 12. 


Loop. — In Loo})8 some of tlie ridges make a 
backwaru turn but without twist ; there is one 
delta (Figs. 14, 15). 

In Fig. 15 the ridge, or, if it be likened to 
water, the stream A X bifurcates into X C and 
X D. X G at first follows an upward course, and, 
having reached its greatest height, trends downwards, 
passing] away to the left side, while X D proceeds 
generally in the direction followed by A X ; there is 
one delta, namely, at X. The trend of the ridges 
about the [core, i.e. the direction from their summit 
to their exit between 0 D, is a tlope fix)m the 
right of the person looking at them towards his 
left. 

In 16 some of the core ridges meet on 
envelopii^ ridge at an acute angle ; oompaile IlhiS' 
tratioas 44, 45, 46, 47, 48, 48, In Fig. 17 ikk 
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eummits of the ridges are deflected slightly down- 
wards ; compare Illustrations 35, 36, and 39. 

The Illustrations. 28 to 49 inclusive exhibit many 
varieties of Loops, and may be studied with 
advantage. 

Ulnar and Radial.*— When seen in a looking- 
glass, the right hand appears as a left hand, the right 
eye as a left eye, the right half of the body as a left 
half. Similarly, the print of a finger is a reversal 
of the pattern on the finger ; if this pattern on the 
finger be a Loop with slope from left to right, it will 
appear in the print as a Loop with slope from right 
to left. If a finger print impressed on transparent 
paper be held in front of two persons feeing each 
other, the pattern as seen by the one will be a 
reversal of the pattern as seen by the .other ; all the 
details of the print will of course correspond, but to 
the one observer the ridges which lie to the left of a 
central line will to the other observer appear to lie 
to tlie right. This is precisely what occurs when 
the same pattern exists on corresponding fingers of 
the two hands, as may be seen by taking prjints from 
the two fingers, when it will be observed that one print 
delineates a pattern which is a reversal of the pattern 
delineated by the other. This has to be borne in 
mind in determining whether a Loop is vlnar or 
radial. A Loop is ulnar «sU when the downward 
slope of the ridges about the core is from the direction 
of the thumb towards that of the little finger. It 
is r<fdicd^l3» when the downward slope is from the 
dii^ion of the little finger towards the thutnb. 
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The following rale may always be usefally applied.. 
When the print under examination is that of a right 
hand digit, place the right palm on the tttble ; if 
the downward slope of the ridges about the core is 
from the thumb side towards thd little finger the 
Loop is u/nar, if the slope is, from the direction 
of the little finger towards that of the thumb it 



Fio. 14. 
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FlO. 16 , 



IS raulud. K the print is that of a left hand 
•digit, place the 'left palm on the table, and apply 
'the tale. * XJsihig the symbol \ for ulnar and / for 
^rodkil ia the right Wnd, fhese symbols wil.l Iw 
' <* srjjM ' c 
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reversed for the left hand, where/ ^ ulnar and \ » 
radial. 

If the impressions of Figs. 14 and 15 are those of 
left hand digits, they are ulnar Loops ; if of a right 
hand they are radial. Referring jto the Illustrations, 
if they are impressions of a right hand digit, 31 , 32, 35, 
37, 42, 46 are ulnar Loops, 30, 33, 34, 38, 39, 40 . 
being radials. If they are impressions of a left hand,. 
31 , 32, 35, 37, 42, 46 would be radial^ and 30, 33, 
34, 38, 39, 40 would be tdnar. 

As it is essential to have this differentiation well 
understood, the point is dwelt upon. The terms- 
ulnar and radial are .boiTowed from anatomy, the 
ulna and radius being the two bones of the fore- 
arm. 

♦ 

Wiorls. — In whorls some of the ridges make a 
turn through at least one complete circuit ; there 
are two deltas.. Whorls are single cored or double 
cored (Figs. 18, 19, 20, 21, 22, 23). 

In Fig. 18 the ridge or stream A Y bifurcates at 
Y, the stream Y B making an upward turn before 
descending, while the stream Y C passes away towards 
t^e right side, this bifurcation causing the appear- 
ance of a delta at Y. On the right side of this 
same diagijpun the stream D Z, which flows from right 
to left, bifurcates at Z, causing the appearance of 
the delta there; the str^m Z'£ at first flows 
upsmrds before taking a downward course, trhile 
the streatn Z F, contihuing in the direction of the 
pairent stream D Z, passes away to the left; 

. In Fig. 20 the ridgee about tihe core are elliptical 
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in form. Fig. 21 exhibits a single spiral Whorl, 
Fig. 22 a double spiral. Fig. 23 is that of an 
impression which, for want of a better term, may 
be called almond-shaped. In some patterns the 
spiral appears to revolve in the same direction as 
the hands of a watch, in others this revolution is 
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iu the opposite direction ; great variety is noticeable 
ill the cores ; and very many details force them- 
helves upon consideration when two impresstons of 
this type are being compared. 



Fta. 20. 



Fig. 81 ' 
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Fm 2?. 



Fig. 23. 

Varieties of the Whorl type will be found de- 
lineated in Illustrations 101 to 124 inclusive. 
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Co]lIiposit6S.*~Undar Composites are included 
patterns in which combinations of the Arch, Loop, 
Whorl are found in the same print, also impressions 
which might be deemed to present features requiring 
their definition as being Loops in respect of the 
majority of their ridges and Whorls in respect of 
a few ridges at the centre or side. These are sub- 
divided into Central Pocket Loops, Lateral Pocket 
Loops, Twinned Loops, Accidentals. 

Central Pocket Loops. — It not infrequently 
happens in patterns of the Loop type that the 
ridges immediately about the core deviate in course 
firom the general course of the other ridges. Such 
impressions may therefore be said to possess features 
which Require their being defined as Loops in respect 
of the nuijority of their ridges and Whorls in respect 
of the appearance of the few ridges which occupy a 
space immediately about the centre, a delta more or 
less faintly defined having in consequence made its 
appearance. Upon the analogy of a nomenclature 
adopted in mining, the space so occupied by ridges 
whose course deviates fi?om the course of the ridges 
surrounding them is desmibed. as a “pocket,” and 
the impression as a Central l^ocket Loop (Figs. 24 
aiul 85)« 

All varieties of the Central Fo^et type can be 
arranged under one or other of tie forms of oort 
ahoivtt in Fig. 26, These four standards overlap ; fl. 
is obviottsly cmly a modification of L, an4 IH. a more 
^atnplate form of IV* The areow marks tbe posirion 
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the standards, it will be noticed that this arrow if 
prolonged would meet at least one recurving ridge 
at right angles. This characteristic determines in 
doubtful cases whether an impression is a Loop or 
Central Pocket. These standards have been adopted 
to guide the eye, and because their employment often 
proves of assistance in at once deciding whether an 
impression is or is not a Central Pocket. 

Illustrations 71, 72, 73, 74 come under Standard I. ; 
in 75, 76, 77, 78 the axis meets ridges not at right 
angles but at an acute angle, and they moreover 
are converging not recurvihg edges, hO these im- 
'pressions are excluded from Central Pockets and 
classed as Loops. Illustrations 79, 80, 81 come 
under Standard II. In Illustrations 82, 83, 84, 
85 the ridge or ridges meet the axis at an acute 
angle ; these impressions are classified as Loops. 
Standard III. possesses characteristics which can 
at once be noticed when they exist in an im- 
pression. 

Standard IV. is the most comprehensive and 
most easily applied. The existence of even one 
ridge whose course is at right angles to the axis 
brings the impression under this standard. Illustra- ' 
tion 97 is a good example of this. There will 
oocas|onal1|' (Mour cases in which the application of 
thd rule mey appear doubtful, and these must be 
treated, as tUimsirional, and when search is made it 
must be made first on the assumption that the 
impresMloQ is a Loop, and then on the asBumptiou 
that it is a Composite ; but this will be more fully 
dealt with Olassifikation, 
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, Lateral Pocket Loops— Wheu the ridges 
constituting the Loop bend 8har])ly downwards on 
one side before recurving, thereby forming on that, 
side an interspace or “ pocket,” ordinarily filled by 
the ridges of another Lpop, such impression is termed 
a Lateral Pocket Loop.' 

In Fig. SOa compare 1, 2, 4, 5 ; the outline of the 
Loop, whose ridges bend down sharply, is shown by 
the dotted lioes, the thick dark line (a) represents its 
central ridge, the dark line (i^) representing the 
central ridge of the Loop where ridges occupy the 
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pocket. See also Figs. 27, 28, 29, 80, also Illustra- 
tions 50 to 57 inclusive. It should be realised thai 
the ridges which bend downwards must be recurving 
Dof converging ridges — ih&t their contour when 
they recurve must be rounded not angular. These 
ridges in Illustrations 58 to 65 inclusive converge, 
that is, they meet at an angle, and their contour in 
consequence is angular not rounded, hence the im- 
pressions would be classilied as J^uops ul/mr or 
radial and not as Lateral Pockets. 

Twinned Loops and Lateral Pockets 
differentiated. — Referring to Figs. 31 and 32 and 
Illustrations 66, 67, 68, 69, 70, it will be seen that 
this at first sight complicated pattern in reality con- 
sists of^two well-defined Loops, one superincumbent 
on or surrounding the other. Such an impression is 
termed a Twinned Loop. 

Many Twinned Loops appear to be almo.st 
identical in contour and in details of ridge grouping 
with Lateral Pockets. Fig. 30a contains patterns 
which make clear the distinction which exists. The . 
dark lines, marked a, h, are the central ridges of the 
two Loop systems, the ridges which contain the 
“ points of the core.” In 1, 2, 3, 4, 5, Fig, 30a, these 
ridges a, b diave their exits on the same side of the 
right hand delta. In 6, 7, 8, 9 these ridges have 
tlieir exits on difienmt sides of the right hand delta. 
The fi)Uowing distinction therefore di^terentiates 
Lateiial Podkets fit)m Twiiuiecl Loops. I& Lateral 
Pockets the ridges containing the ** points of the 
have their eante On 0ie same eiafe of the 
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Fig. 3;^. 


right delta ; in Twinned Xioops the ridgee^ contain- 
ing the “points o£ the core” haw dieir exits on 
different of ike right delta. Botia types of 
pattern nre, as already stated, included under Cmn- 
posites^ and XnxtlRsr diifearentiadon may appear un- 
neeee^liiy ; but in practice it wi^ be found very usefbl 
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to have buch a clear di^inctioQ between patterns which 
in general app^rauce closely resemble each other. 

Accidentals. — Under Composites are also in- 
cluded the relatively small number of patterns too 
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Fig. yy. 



Fig. 

ntegular in ontUne to be gronped CJflntml 

* Pocket!, Lateral Pockets, or Twinned Lo<>pS';»they 
termed in tilie absence ot better pomenoleturer, 
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Accidentals (Figs. 33, 34, 35, 36 'and Illastntioas 125 
to 132 inclusive). Fig. 33 might be described as an 
Arch with pocket. Fig. 34 at first sight, appears to 
be a Whorl surrounded by a Loop ; Illustration 127 
to be a Whorl resting oii a Loop ; 130 a Loop resting 
on a Whorl ; but more strict examination shows that 
such descriptions lack accuracy, and it is better 
therefore to ^^oup these varieties* into subclass 
Accidentals of class Composites. 

Ridg^e COUHtillg. — As about two impressions 
out of every three are Loops, the subdivision into 
" tdnar and radud fails to split them up into 
groups sufficiently small, and it is necessary there- 
fore to still further differentiate them by other 
methods. 

Fig. 37 represents the ridges of an ordinary 
Loop. The line S B joins the two terminal points, 
“ inner ” and “ outer terminus.” If the ridges which 
cut the line S B are counted they will be found 
to number 17, so this Loop is specialised as a Loop 
with 17 ridges or counts, and if it is the impressiop 
of a right hand digit it would be further specialised 
as an ulhar ; if of a left hand digit as a radial 
Loop. 

In ridge eountiny it must be remembered that 
the two terminal points are excluded from count, 
that ridges like G, which run close U2> to without 
meeting the line SB are also excluded, and that 
when two ridges result from a bifurcation as at D, 
close *to the line S B, botii are counted. A little 
practioe will enable anyone with the help of a read- 

S7«>1 . n 
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iug glass and a pointer to count ridges accurately 
and quickly. 

Illustrations 149 to 164 inclusive may be studied ; 
the “ inner ” and “ outer terminus ” are figured below 



each -impression, and the number of counts is 
given. 

Kldg© characteristics.— If Fig. 37 be again 
more closely examined, many other details of the 
ridges will be noticed. The “core” is a “staple” 
whose right limb bifurcates at B, and whose left limb 
bifurcates at D and again at E. In the ridge whidh 
immediately surrounds the core ridge is a small island 
to the left of D, and another in the third surround* 
ing ridge directly above A. These islands come 
out clearly in the diagram, but in actual impressions 
they might appear as a bulging "but or thickening 
of the ridge, due to the ink running. At G the 
ridge begins abruptly and ends abruptly at H, at K 
ftncther ridge begins abruptly, at E anodier ridge 
Hfuroates, ftt 0 ancf^ ridge begins abruptly.* And 
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there are many other similar details. These abrupt 
beginnings and endings, islands, bifurcations, etc., 
are known as ridge-, eharactemtics. Each marked 
departure from the general system of TCticulation 
may he thus utilised. 

Whorls and Composites present such iimmnerable 
varieties of pattern and of chiracteristic^ that when 
two whorls arT* compared no difficulty is ex])erienced 
in determining whether they are impressions of 
the same or of different fingers. But as it proves 
convenient to have them subdivisible into regular 
groups, the system employed may be described. 

Ridge tracing. — In all impressums of the above 
two types there are two deltas, one to the left and 
the other to the right. These deltas are formed 
either by the bifurcation of a single ridge, or by the 
sudden divergence of two ridges that up to this })oint 
had run side by side. Taking the lower limb or 
lower ridge of these two, its course is followed, and 
it will be found either to meet to go inside or go 
outside the corresponding ridge of the right delta. 
When the ridge whose course is being traced stops 
short, the course of the ridge next below it is 
followed ; when the ridge bifurcates, the tracimj prt)- 
ceeds along the lower line of bifurcation. When the 
ridge whose course is traced meets the corresponding 
right delta ridge the Whorl is specialised as M ; when 
this ridge goes inside, it is specialised as I, when 
outside as 0. 

To secure an even distribution of I, M, 0 Whorls 
it has been found necessary to provide that if 
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the ridge whose course is traced goes inside or out- 
side the right delta ridge with not more than two 
ridges intervening between them, such ridge is con- 
sidered as though it actually met the corresponding 
ridge. 1 therefore means that the left delta ridge goes 
inside the right delta ridge, there being between them 
not less than three intervening ridges ; 0 means that, 
tlie left delta ridge passes outside the right delta ridge, 
not less than three ridges intervening ; and M means 
that the ridge whose course is traced actually meets 
the corresponding ridge, or that they are not apart by 
more than two intervening ridges. The definitions 

v\dll be readily under- 
stood from the drawings 
below, where the ridge 
course traced is marked 
by the arrow head. See 
Illustrations 133 to 148. 




Fig. 38. 


Summary of Pbecedino Pabagmapds. 

What has been stated in preceding pages may 
now be briefly summarised. The palmar surface of 
the hand and the sole of the foot are traversed 
by innumerable ridges, forming many varieties of 
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pattern, and by creases. The rid|^e patterns and the 
ridge characteristics persist throughout the whole 
period of human life, and are so distinctive as to 
differentiate each individual from all others. An 
accurate reproduction of these ridges is obtained by 
inking the finger bulb and pressing it on jjaper, the 
impression th«8' recorded being a reversal of the 
pattern on the finger. All impressions may be 
arranged under one of four types, nuinely. Arches, 
Loops, Whorls, Composites. Arches subdivich* into 
Arches and Tented Arches ; clear definitions deniar- 
_qate Arches from Tented Arches, and both Irom 
Loops. Loops may be ulnar or radial, and are 
further differentiated from each i)ther by ridge amnf- 
ing and by their ridge characteristics. Whorls are 
single or double cored j impressions of this ty]»c ditter 
conspicuously from each other, owing to the innumer- 
able varieties of pattern they present, but further 
demarcation is provided by ridge tmcwiy. Composites 
include Central Pockets, Lateral J^ockets, Twinned 
Loops, Accidentals ; the definitions given are suffi- 
cient for the accurate differentiation of these subclasses. 

In impressions there are fixed points known 
as “inner” and “outer terminus,” whose correct 
position is readily found. These fixed points serve 
many useful purposes, including ridge counting, ridge 
tracing, and the orientation of patterns. 

Symbols used. — The symbols used are A * 
Arch ; T “ Tented Arch ; L = Loop j W = Whorl ; 
0 • Composite j L P » Lateral Pocket j T L = Twinned 
Loop ; CP*Central Pocket ; Ac* Accidental ; IT 
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as “ inner terminus ” ; 0 T *■ “ outer terminus ” ; 

U=s^ ^ ulnar in right hand; / ^radial in 
Hght hand ; U = / = tdnar in left hand ; R \ 
radial in left hand. 

Instance of practical use of system.— The 

faets of a notorious criminal case decided in the 
Bengal Courts in 1898, after a somewhat protracted 
inquiry, illustrate how the information afforded by 
finger prints may be utilised in practice. 

“ The manager of a tea garden situated in the 
district of Julpaignri on the Bhutan frontier was 
found lying on his bed with his throat cut, his 
despatch box and safe having been rifled and 
several hundred rupees carried away. It was 
suggested that one of the coolies employed on the 
garden had committed the deed, as the deceased 
had tlie reputation of being a hard taskmaster, or 
that his cook, upon whose clothes were some blood 
spots, might be the culprit. There was suspicion 
also against the relatives of a woman with whom 
the murdered man had a liaison, also against a 
wandering gang of Kabulis of criminal propensities 
who had lately encamped in the neighbourhood. A 
representation was also made that the deceased had 
an enemy in an ex-servant whom he had caused to 
be imprisoned for theft. Inquiry, however, aarisfled 
the police that there was no evidence to incriminate 
the Coolies or the relatives of the woman or the 
Kabulis, and it was ascertained that the ex-servant 
i|)ad been released from jail some weeks before) and 
no one could say that he bad ifoce been seen in the 
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district. The cook’s statement that the marks on 
his clothes were stains from a pigeon’s blood which 
he had killed for his master’s dinner was supported 
by the Chemical Analyst’s report. Fortunately 
amongst the papers in the despatch box was found 
a calendar in book form, printed in the Bengali 
character, with^an outside cover of light-blue paper 
on which were noticed two faint brown smudges. 
Under a magnifying glass one smudge was decipher- 
able as a portion of the impression of one of the 
digits of some person’s right hand. In the Central 
- Office of the Bengal Police, the finger impressions of 
all persons convicted of certain offences are classified 
and registered, and the impression on the calendar 
when compared there was found to correspond exactly 
with the right thumb impression of Kangali Charan, 
the ex-servant above referred to. He, in conse- 
quence, was arrested in Birbhum, a district some 
hundreds of miles away, and brought to Calcutta, 
where his right thumb impression was again taken, 
and the police in the meantime set about collecting 
corroborative evidence. The Chemical Examiner to 
Government certified that the brown marks on the 
calendar were mammalian blood, the inference being 
that the actual murderer or some associate had 
knoKdced his blood - stained thumb against the 
calendar when rummaging amongst the papers in 
the despatch box for the key of the safe. The 
accused was committed to stand his trial before a 
judge and assessors, cha^d with murder and theft, 
and finally was convicted of having stolen the 
aliasing property of the deceased, the assessors 
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holding that it would be unsafe to convict hin 
of murder, as no one hod seen the deed committed 
but recording their opinion that the charge of thefi 
had been conclusively established against him. This 
conviction was upheld by the judges of the Supreme 
Court, to which the case was taken on appeal.” 
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Fig. 41 . 



Figs. 39, 40, 41 are copies of the enlargements 
made from the actual marks by the Survey of India, 
plf^sed before the Courts that tried the case, and 
proved in the usual way. Fig. 42 is a drawing by 
hand to show the ridge characterisHcs relied on ; they 
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are marked by the small capital letters, and are 
fully described. 

They appear in all three impressions — ^in the 
blood print on the calendar (Fig. 41), in the print on 
record in the Central Police Office (Fig. 39), and in 
the print taken from Kangali Charan’s thumb after 
his arrest (Fig. 40). What probative value shall we 
assign to such distinctive similarities being found in 
three prints made at intervals of time, and what 
inference are we in the circumstances of this par- 
ticular case justified in drawing ? The question is 
of such importance that some space may be devoted 
to discussing it. 

Probative significance of existence in 
two finger prints of distinotive similarities. 

— It is known that many of the constituents of the 
sun and stars have been determined by spectny- 
scopic analysis of the light from them which comes 
to us as a message through space. Transmitted 
through a glass prism, light so simple in appear- 
ance, but in reality complex in its nature, is resolved 
into its constituent rays, these appearing as bands 
of Various colours with narrow gaps wanting in 
brightness which show out as dark lines traversing 
the colours of the spectrum. For nearly half a 
century after their first discovery by Fraonhoffer 
their significance was not apprehended, and it was 
only in 18fi9 that Eirchhoff proved the dark lines of 
the spectrum to be caused by the absorbing power 
of. a vaponr screen of the same substance uduch 
when suffidienfiy heated ^yes o«t the bright lines. 
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This discovery provided the key which has enabled 
astronomers to solve many problems which hitherto 
had baffled them. The spectra of earthly elements 
having been mapped out, it was possible to compare 
them with the spectra of the sun and stars, and then 
marked coincidences in the number, position, and 
groupings of these lines became apparent. By what 
jffocess of reasoning are such coincidences held to 
establish the identity of the sources producing these 
coinciding lines ? The answer is given in the 
published results of KirchhoflTs investigations. On 
comjmring the spectrum of sunlight and of light 
from incandescent iron vapour, he found a consider- 
able number, sixty or more bright lines in the 
spectrum of iron coinciding with dark lines in 
the solar spectrum. Taking the average distance 
between these lines as they show on his m&]>, and 
making allowance for their apparent breadth, he 
considers the probability to be | that an iron line 
thrown down by chance will appear to coincide with 
a solar line. The probability of casual coincidence 
of each iron line with a solar lin^ is similarly , 
The probability therefore of coincidence by chance 
of all sixty iron with the sixty solar lines is | multi- 
plied by I fiffy-nine times or ( 7 )“ Otherwise 
Expressed, the odds against these coincidences occur- 
ring by chance is more than a trillion to one. On 
f^e supposition, however, that iron exists in the sun, 
it is certainly probable that such coinddences would 
be fbund.^ 

’this argument is held to establish with a proba- 
‘ Kiichhoff, Bemrchet on tlte Solar 8y$Um, 
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biJitj little short of certaintj the existence of iron 
in the sun. Many other conclusions of astronomy 
are based upon a similar application of the theory 
of probability. 

Upon like grounds we believe in the human origin 
of flint heads. For though the actual concussion of 
one flint against another may produce flakes, yet 
when several such flint heads are found in the same 
spot, each bearing evidence of many blows similarly 
directal, conducing to fashion a lance or spear-head 
form, the probability of a natural origin becomes 
extremely small, and the supposition that they are 
the handiwork of men almost a certainty. 

We may now apply this line of reasoning in esti- 
mating the probability of specified eharaeterisfies 
found in, the impression of one digit occurring by 
chance in that of any other. Taking Fig. 42 and 
assuming it to be three chances to one against the 
bifurcation B occurring casually in this particular 
limb of a “ staple ” and at this particular point of it 
in anotlier impression selected at random, the proba- 
bility of such occurrence is -J-. The degree of proba- 
bility here assigned is, it will be conceded, not 
excessive, for there might be no bifurcation, or if 
there happened to be a bifurcation it might be in 
some other position of the limb. Similarly, the 
probability of bifurcations at D and ^ ocQurring by 
chance is' | for each ; the probability of a ridge 
beginning abruptly at G may be put down at -j ; of 
its ending abruptly at H at j ; of ridges beginning 
abraptly at K, M, N, each at \ $ the chance of 
another impression being an idnar Loop with a 
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“ staple” for core at | ; and finally, the probability 
of a second impression having just 1 7 ridges inter* 
vening between its “ inner ” and “ outer terminus ” 
at and so on. Confining our attention to the 
characteristics specially noticed, the probability of 
all ten occurring by chance in the impression of any 
other digit isi,j multiplied by } nine times, or 
In other words, the odds against all ‘these similarities 
being found in two impressions, not those of the same 
digit, is over a million to one. Upon the other 
hypothesis that they are prints of the same digit 
it is highly probable that such coincidences would 
occur, and clearly it is immensely more probable 
that these ten coincidences in the characteristics 
of the ridges should be found if the impressions are 
those of the same digit than that they should occur 
by chance. Figs. 39 and 40 are prints from the same 
thumb, the one taken in 1895, the other in 1897 ; 
they show all the characteristics which have been 
enumerated, and these same characteristics are found 
in the blood piint on a calendar, proved to have 
been in the possession of the deceased from the time 
of its issue. 

It may happen that circumstantial evidence of 
apparently overwhelming completeness will some- 
times lead to a mistaken judgment, but every 
Court has to act upon probabilities, for if certain 
evidence, in the strict meaning of the words, 
were required, no punishments could be inflicted. 
While, then, realising the importance of carefully 
distinguishing between the truth of a theory and its 
truthful application to the facta of a case, can there 
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in this instance be any doubt that the blood print 
on the calendar is the thumb impression of Kanglia 
Charaii ? 

In the investigation of burglaries the following, 
selected from recent cases which have occurred in 
the Metropolitan Police district, afford a useful lesson 
of the value of keenly insj)ecting all articles touched 
by the tliief, with a view to the discovery of finger 
prints. 

On the 17th August, 1901, a thief entered No. 30, 
St. Peter’s Square, Hammersmith, and, before leaving, 
helped himself to a glass of wine. On the tumbler 
used the thief left two finger prints, and these were 
subse([uently found, n[Km search in the Record at 
New Scotland Yard, to.be identical with two of the 
finger prints of one, George Gage, a notorious 
criminal? 

Gage was subsequently arrested and committed for 
trial. He pleaded guilty, and was sentenced to four 
years penal servitude. 

The case is reported at length in the Daily 
Telegraph of the 21st October, 1904. 

On 29th November, 1904, a burglary took 2 )lace at 
No. 5, Crisp Street, Poplar. The entry was effected 
by means of removing a pane of glass from the 
basement wipdow. On the glass taken from the 
window-frame were the imprints of a right forefinger, 
right middle finger, left thumb, left forefinger, and 
left middle finger, all in their natural sequence. 

The patterns of the imprints were those of tdmr 
tioops, with the exception of the left thumb, which 
was a WhorL There was also a distinct Whorl 
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imprinted on the glass, and by its size it was thought 
to have been made by a thumb. Amongst the hies 
searched was ^ 7 , which is the formula when both 
thumbs are Whorls and the remaining digits Loops, 
and in it the finger prints of one Walter Rose 
were found to agree exactly with the im])ressions 
left on the glass. 

The officer in the case was at once' informed of the 
discovery, when he proceeded to Rose’s address and 
arrested him. Some of the stolen property was 
found at his abode. 

In this case only a few hours elai)sed after isdice 
were informed of the burglary before the thief was 
located and arrested with the stolen property in his 
possession. Rose pleaded guilty. 

This case is reported in the Morning Adverther of 
21st December, 1904. 

* In 1905 a man and his wife were murdered in their 
bed at a house in Deptford, London. They were in 
the habit of placing their money each night in a small 
cash-box kept under a pillow of the bed. After the 
murders the cash-box was found ip the bedroom 
broken open and the money gone. On tlie side of its 
inner tray was a faint digital mark which was 
immediately photographed. • 

Subsequently two brothers jjiamed Stratton were 
arrested on suspicion, it being known to Police that 
they were in the locality about the time the murders 
were committed. Their finger prints were taken, and 
the right thumb print of one of the brothers was 
found to be identical with mark on the cash-box. 
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No one saw either of these men go into the house 
or leave it. The finger print evidence ivas most 
valuable. 

They were convicted of the murders and executed. 

The following interesting case is worth men- 
tioning : — 

A man seeking to break into some warehouses in 
London, had to climb over a gate ten feet high. 
Along the top of the gate was a row of iron spikes. 
Ho successfully climbed the gate, but in his attempt 
to reach the ground on the inner side he placed his 
feet on the centre cross-bar of the gate, at the same 
time holding one of the spikes with his right hand. 
While in this position he fell, and the ring worn on 
the right little finger caught on the spike, causing 
him to 'Remain suspended in the air until his weight 
tore the finger from the hand. He e8cai>ed, but the 
ring and the finger were found on the spike. An 
impression taken of the finger was that of an tilnar 
loop with eleven ridges between the delta and the 
core. Search was made in the J- ? group, with success 
in the j" sub-file, and in consequence an arrest was 
soon made. It was then discovered that prisoner had 
recently lost a right little finger. 

Many*other cases might be instanced, but as they . 
have been reported in the Daily Press their inclusion 
here would needlessly occupy space. ‘ 

When finger prints are needed as exhibits in cases, 
it is often necessary to lufve photographic enlarge- 
ments nmde, so that the magistrate, judge, or juij 
may be able to see for themselves the similarities or 
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dissimilarities in impressions which are relied on in 
the case. Such enlargements to be admissible must 
be proved in the manner laid down by the Law of 
Evidence, the provisions of which should be consulted 
by officers concerned in conducting cases in which 
finger prints are exhibits. According to the existing 
law, the testinwny of finger-print experts is admissible 
and relevant. 




PART II. 




69 


PART II 

Introduction of Anthropometry.— The 

importance of being able to fix human personality, of 
being able to give each human being an individuality 
^differentiating him from all others, under conditions 
which will ensure that this individuality can be 
convincingly and quickly ascertained in spite of 
all efforts that may be made to confuse it, cannot 
be overestimated'. The problem of providing the 
necessary data was first dealt with successfully in 
France. M. Bertillon’s inquiries having satisfied 
him that the measurements of certain bony portions 
of the human frame do not vary during the period 
between adolescence and extreme old age, he selected 
head length, head breadth, middle finger length, 
foot length and ^ cubit, and distributed them 
as belonging to one or other of three equally 
numerous classes, “ Small,” “ Medium,” “ Large.” 
Consequently there are 243 principal headings, 
under some one of which the card containing 
each persons measurements is, in the first instance, 
sorted. Each of these primary headings is succes- 
sively subdivided on the same general principle, 
according to height, span, length, and breadth of 
the ear, height of the bust, and eye colour, this latter 
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providing seven divisdons. In theory, therefore, the 
number of subdivisions is 3“x7, which represents 
a number &r in excess of requirements. The 
measurements are taken with instruments, and 
it is claimed that they can be taken with great 
accuracy. The system was first practically worked 
in France in 1883, and soon began to yield such 
gratifying results that it has since, in a more or 
less modified ,form, gradually been adopted by 
most countries. It represents a scientific solution 
of what had long been deemed an insoluble problem, 
and is obviously an enormous improvement upon 
all rough-and-ready means previously adopted, one 
of the best known and most successful of which was 
that of indexing persons according to tattoo marks. 
Many l:^longing to the criminal classes are addicted 
to the p^tice of having their arms and bodies 
tattooed, and this fact was turned to account by 
the i)olice authorities, who started a tattoo index, 
which, on the whole, has rendered them much 
useful help. 

In Mardi, 189S, anthropometry was introduced 
into Ihe large province of Bengal, where, as the 
outcome of much experimenting, it was found 
desirable to modify the system by taking only six 
instead of tbn measurements, not noting the> eye 
colour, there bdfig little variation the pigment of 
ms aipongst orimtals. It* wat found necessary 
to jise ins^nments whi;^ by rh^p^lanical appliances, 
htd bem rendered autmnatic in' f^eir wmrking, the 
.|teNistinalbfiangVppli^ by kept constant, 

aei4 tt^^self^iegiet^d^ ind^ bi^ imppUed. This 
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modified system spread to the rest of India, and 
by the end of 1898 nearly 200,000 cards had been 
collected in the several provinces. In Bengal, where 
it had been longest introduced, certain weaknesses 
in the system showed themselves so detrimental to 
successful working that attention was directed to 
the feasibilit^of substituting a system of identi- 
fication by finger prints only, not supplemented by 
measurements. The main difficulty experienced was 
that of classification. The system suggested by 
Sir Francis Galton had been examined by the Special 
Committee appointed by Mr. Asquith when Home 
Secretary in 1894, and they, while recognising its 
many excellences, were of opinion that it failed to 
deal as effectively as Bertillonage with primary classi- 
fication. In consequerfee, the^ recommended the intro- 
duction of a dual system, under which primary classi- 
fication should be according to measurements upon 
M. Bertillon’s principles, finger impressions being uti- 
lised for secondary or subclassificatiou. Their recom- 
mendation was approved and the dual system intro- 
duced, and remained in force until 1901, when, as 
explained, the sysfiem of identification by finger prints 
only not supplemented by measure was brought in. 

.^tbFOpometrio' and finger-print sys- 
tezna compared. — By the beginning of 1897 the 
experiments made ih; Bengal with the system of 
idemfifying by finger prints only, proved so safis- 
fiustcay that an application was made to the Govern- 
ment of India for tfan^appointment of an independent 
committee to inquire into ahd report upon the system. 
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The stroug and iveak points of anthropometry and 
the new system were thus compared : 


A nihropometry, 

(1) Instruments are costly, 
and liable to get out of order. 

(2) Measurers must be put 
through a special course of in- 
struction and be possessed of 
sufficient education to under- 
stand the significance of the 
figures of the decinaial scale. 

(3) If measurements are 
inaccurately taken, or accu- 
rately taken but wrongly re^ 
off or wrongly transcribed, 
the error45aiinot afterwards be 
discovered land remedied in 
the office where the cards are 
permanently kept, and this 
error will persist and defeat 
all chance of successful 
search. If the data recorded 
are incorrect^ no amount of 
care can afterwards remedy 
the jlefoct. 


Identtficatton by Finger Prints, 

(1) Accessories needed, a 
piece of tin and some printer’s 
ink, are inexpensive and pro- 
curable everywhere. 

(2) Any person, whether 
educated or not, after half 
an hour’s practice, can take 
legible finger prints. 


(3) Finger prints are abso- 
lute impressions taken from 
the body itself under condi- 
tions which eliminate error 
as regards transcription or 
recording. An effective device 
is adopted to guard against 
their being imprinteif in a 
wrong sequence. After the 
rolled” impression of each 
digit is taken separately, the 
digits are confined together in 
a metal guard and impressed 
simultaneously as ” plain ” 
impressions, thereby securing 
their occurrence in a correct 
sequence, and these plain” 
impressionff are compared 
with the rolled” impressions 
at the time of classification. 
They may get incorrectly 
classified, but this error will 
be subsequently rectified, as 
it nmet be noticed during 
some subsequent search^ 
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Anthropometry, 

(4) Recording measure- 
ments takes much time, as to 
ensure reliability each mea- 
surement should be taken 
three several times and the 
mean result only accepted. 
Marks and scaca. are noted, 
and this necessitates the body 
being uncovered. The mea- 
surements of young persons 
'who have not attained full 
physical growth alter as they 
approach maturity. 

(5) A margin, greater or 
less, must always be allowed 
for errors on the part of the 
operator for what may be ter- 
med the personal equation 
error of operators. This 
makes search for duplicates 
particularly onerous. For in- 
stance, when a card with 
length of head 18*4 is received, 
it is necessary to assume that 
the operator may have gone 
wrong within two millimetres 
(a millimetre being about vV 
of an inch) either in excess 
or defect, and search accord- 
ingly is made between 18'6 
and 18*2, but the former 
measure may fall under limit 

long and the latter under 
limit “medium,*’ t.s, two 
pigeon-holes must be exa- 
mined. Similar allowance 
ttas to be made in respect of 


Identification hy Finger PrinU, 

(4) The impressions of the 
ten digits can be taken in less 
than one quarter the time 
needed for measuring. No 
record of marks and scars is 
required, consequently the 
subject "has not to divest 
himself of *his clothes. The 
patterns of impressions and 
the ridges of which they are 
composed retain their pecu- 
liarities absolutely unchange- 
able throughout life. 

(5) No allowance for error 
on the part of the operator is 
made or needed. Working 
results in India show that, in 
1898, 500 anthropometric re- 
ferences necessitated 4623 
pigeon-holes being searched, 
whereas 500 finger impres- 
sion references in 1899 
necessitated only 707 pigeon- 
holes being searched. Under 
the latter system, on an 
average, search was exhausted 
by the examination of li 
pigeon-holes, the extension of 
search beyond the one pigeon- 
hole indicated being made to 
discount any possible varia- 
tion in classification; while, 
under the former, more than 
9 pigeon-holes had to be 
searched. The records were 
approximately equal in vo- 
lume. 
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all the other meaBurements, 
with the result that the pro* 
cess of search with a record 
of 30,000 cards may occupy 
an hour or longer. 

(6) Search is made accord- 
ing to the somewhat compli* 
cated limits and 'subsidiary 
limits contained in a figured 
“ Key,” the details of which 
even practised searchersconld 
not be trusted to commit to 
memory. The preparation of 
the “ search slip ” takes time, 
more particularly when 
several of the measurgpaents 
are near the margins which 
separata,." Ibng,” “ medium,” 
and "abort, ”andmany pigeon- 
holes may be specialised for 
examination, and thisrequires 
close attention to ensure that 
there Shall be no omissions. 

(7) The strongeat feature of 
anthropometry is the ezcel- 
leoeeof the system of primary 
olasaifioation whereby the 
cards are distributed, accord- 
ing to length and breadth of 
head, length of left middle 
finger, length of left forearm, 
and ktngth of left foot, among 
243 pngeon-holea. 


Idetti4fieatio» iff Fitigtr Prink. 


(6) No Key is required. 
The searcher decides whether 
the impression of each digit, 
the digits being arranged in 
five pairs, is a Whorl (the 
term including certain Com- 
posite patterns), or not a 
Whorl. If it is a Whorl, he 
gives it a prescribed numerical 
value according as it occurs 
in the first. Or second, or third, 
or fourth, or fifth pair, and 
the sum of such values gives 
a result fixing the particular 
pigeon-hole out of 1024 where 
the card should be placed. 
The secondary or snbclassifi- 
cation is done equally rapidly 
and without a Key. 

(7) By an arrangement 
somewhat similar in prin- 
ciple, upon the determination 
whe&er the pattern on each 
digit taken in turn is a Whorl 
or not a whorl, finger im- 
pressions .are, in primary 
olassificatioo, rapidly distri- 
buted, amongst 1024 pigeon- 
holes, and effective means of 
splitting up aconmnlafions by 
secondary classification are 
prorlded. 
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General Strahan, R.E., Surveyor-General of India, 
and Mr. A, Pedler, F.II.S., for some years head of 
the Bengal Meteorological Department, and now 
Director of Public Instruction, were selected to form 
a committee. Towards the end of March 1897 
they inquired into both systems, and submitted to 
the Government of India a Report, the concluding 
paragraph of which is as follows : “ In conclusion, 
we are of opinion that the method of identification 
by means of finger prints, as worked on the system 
of recording impressions and of classification used in 
Bengal, may be safely adopted as being superior to 
the anthropometic method — (1) in simplicity of 
working ; (2) in the cost of apparatus ; (3) in the 
foct that all skilled work is trad'lsferred to a central 
or classification office ; (4) in the rapidity with 
which the process can be worked ; and (5) in the 
certainty of the results.”^ 

Upon receipt of this Report, the Glovernor-General 
in Council, by a Resolution of June 12, 1897, directed 
that the system of identification of criminals by 
finger impressions is to be adopted generally in 
British India. It has since been introduced into 
the Presidencies of Bombay and Madras, into the 
Punjab, United Provinces, Bengal, Burmah, Central 
Provinces, and other parts, over an area containing a 
population of close on 300 millions. The anthropo- 
melaic system had been worked in all these provinces 
except Burmah, and between 150,000 and 20Q,000 
anthropometric cards had been collected and classi- 
fied. For these, finger impressions have now been 
> See AuDendix. 
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substituted. In India the Crimml Record iu 10 li 
consisted of 1,217,632 sets of impressions. In 
England it, in 1912, contained about 190,000 slips. 

The following table gives working results since 
1907. 

Kecognitiom effected hy the Jinger-‘prtnt system since its 
introducthiu in countries from which returns have 
been received : — 
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As previously explained, the number of recognitions 
effected must depend upon the limitation or extension 
of the system. Tn England and India, and the 
Transvaal, only those persons are finger-printed for 
criminal purposes who have been convicted of the 
more serious offences against projajrty or the person 
and propertyr"* In Natal, the system has been 
extended in the case of natives to nearly all minor 
offences, consequently the number of recognitions is 
very large. 

There seems no reason to doubt that the pro- 
. gressive success here shown will be maintained, sinee 
it is due to the greater effectiveness of the new 
system. Innumerable instances have come to notice 
of recognitions effected by finger impressions which 
could not have been made out from the anthropo- 
metric data supplied, the original measurements 
recorded and those subsequently taken exhibiting 
variations so great as to frustrate all chance of 
suocessful search. As before explained, there must 
be a residuum of error attributtible to what may 
be termed the personal equation of the measurer, 
however well devised the checks may be, or however 
good the instruments used. The operator may be 
slack and not take the measurements with sufficient 
care, or having taken them correctly he may transcribe 
them incorrectly. These possible defects are in- 
herent in the system, b«it do not occur where finger 
prints are taken. The subject himself impresses his 
own prints, and it is immaterial whether he presses 
fordbly or softly, provided that the lineations are 
visible. He might make these prints in their wrong 
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sequence, but this error would be at once detected 
by the classifying office, and as a matter of fact 
has often been discovered and remedied. There are 
consequently under the new system fewer possibilities 
of leakage, and there must necessarily be an increase 
in the number of successful cases. The views here 
expressed arc fully l)urne out by results up to date, 
which appear to indicate that many identifiable cases 
may, in preceding years, have escaped recognition by 
anthrt>pometry. 

Primary Olassifleation.— The “ rolled ” im- 
pressions of the digits are recorded in their natural 
order of thumb, index, middle, ring, and little 
finger — those of the right hand being in line 
above, immediately below them the impressions of 
the corresjponding digits of the left hand. At the 
bottom of the slip the “ plain ” impressions of the 
index, middle, ring and little fingers of both 
hands are also taken. It is essential to correct 
classification that the digits should be printed in their 
proper sequence ,* and as it could happen, through 
inadvertence on the part of the operator, that the im* 
preasion, say, of the right index might appear as that 
of the middle or ring finger, the following check is 
provided. After the “ rolled ” impressions have been 
taken, the index, middle, ring and little fingers 
of each hand are dabbed down on to the paper so that 
the imprints of their first phalanges are simul* 
taneofisly xnade and they must pf necessity appear in 
their |noper seqaenoe. When slips mre being classified, 
their ** ” prints are invaml% compart with the 
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rolled ” impressions. This oheck, simple as it may 
appear, proves completely effective. See Plates 1 
and 2 . 

The impressions are then read off in the following 
pairs : right thumb and right index ; right middle and 
right ring ; right little finger and left thumb ; left 
index and leflTmiddle ; left ring and left little finger. 

In rounded numbers about 5 per cent, of impres- 
sions are Arches, 60 per cent. Loops, and .35 per cent. 
Whorls and Composites, the pro})ortion varying in the 
several digits-, but the relative preponderance of Looj)8 
■’aSid Whorls being maintained. This fact lias been 
taken into account in devising a system of jirimary 
classification. 

The proportion of Arches and composites being 
relatively small, Arches in primary classification are 
included under loops, and Composites under Whorls. 
In primary classification therefore an impression must 
be ejther a Loop (Arches being included) or a whorl 
(Composites included). Taking the first pair, the 
arrangements possible among them arc : right thumb 
a Loop and right index a Loop ; right thumb a 
Loop and right index a whorl ; right thumb a Whorl 
and right index a loop ; right thumb a whorl, right 
index also being a whorl. 

The above exhausts all possible arrangements, 
and may be thus set out — the enumerator letters 
rt^srring to the thumb or first of the pair, the 
denominators to the index or second of the pair ; 

n . L , w . w 
i > w » 1 » w 
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We have the same number of combinations for 
the second pair, and, as each of these can be combined 
with each arrangement of the thumb and index, 
the total combinations of the two pairs taken 
together, is 16. The third pair has similarly four 
arrangements, which, taken with those of the pre- 
ceding two pairs, raises the number of combina- 
tions to 64 ; adding the fourth pair this number 
rises to 256, and with the fifth pair to 1024. 
The number 1024 is the square of 32, so a 
cabinet containing 32 sets of 32 pigeon-holes 
arranged horizontally would provide locations for 
all combinations of Loops and Whorls of the ten 
digits taken in pairs. The manner in which they 
would be arranged in pigeon-holes is shown in 
Plate 3. In practice it is found more con- 
venient to take impressions, not on cards, but on 
stout paper foolscap size, termed “slips,” and to 
keep them arranged in open files, each file or, 
when the accumulations are small, each sub- 
division of a file corresponding to a pigeon-hole. 
This enables the whole record to be more easily 
handled, as the slips can be turned over rapidly, 
and there is besides considerable saving of bulk, 
the slips being of less substance than cards. A 
record consisting of 20,000 sets of slips would 
pack away into half a dozen small trunks, and 
within the space of a few minufes could be un- 
packed and arranged for search. 

Plate 3 explains liie' theory of arrangement, and 
an illustxation is given. The frontispiece shows the 
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Arithmetical rule for deter mining pri- 
mary classification, etc.— Simple as is the 

method of determining the primary classification 
number with the aid of the key to the cabinet, it can 
be even more readily arrived at in the following way, 
which enables the searcher to dispense altogether 
with the Key. 

The digitsj''tis before, are taken , in pairs, the 
first of the pair being shown as numerator and the 
second as denominator, the formula thus obtained 
being of the following kind : 

L . w n . w _ L 
w > L » L > w ’ w 

■ ' When a Whorl occurs in the first pair it counts 
16, in the second pair it counts 8, in the third 4, 
in the fourth 2, and in the fifth 1 ; no numerical 
value is given to a Loop. The above formula can 
then be expressed as : 

_ H . 0 . 2 . (I 

Ifi ’ 0 » U 5 2 ’ 1 

Numerators are added together, also denominators, 
and the totals exhibited as a new fraction J*- To 
both numerator and denominator 1 is added, 
making and this fraction inverted gives the 
primary classification number which represents 
that the impression slip will be found in the 
twentieth pigeon-hole of the eleventh horizontal row. 

If instead of the Key given in Plate 3 the 
following Key be adopted, 
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the above rale becomes simplified to the extent that 
no inversion of the fraction obtained by adding 
together the numerical values given to Whorls in 
numerators and denominators is required. It may 
be stated here that the numerical rale was not 
discovered until ^after the Key shown in Plate 3 
had been brought into use, otherwise the alter- 
native Key might have been adopted with a view 
to simplifying the numerical rale. 

fSiven the primary classification number, it 
obviously is easy to work backwards and detennine 
the tyi)e of each digit. Taking thci primary classi- 
fication number it is seen that ^ falls short of 
32 by 12, which is equivalent to -i- 4 ; we know 
therefore that Whorls are wanting in the second 
and third jwiirs and in the denominator, for, as above 
explained, is the inversion of .jj* Similarly 11 
fiills short of 32 by 21, which is equivalent to 16 *-1- 
4 + 1 , and we know therefore that Whorls are want- 
ing in the first, third, and fifth pairs (numerator). 
Where Whorls are wanting, Loops must take their 
place, and so we get back at once to the formula 

, L , w . L . w , L 

W » L ’ L > W » W 

Classification numbers run not from 1 to 1024 
consecutively, but from 1 to 32 of each horusontal 
row. Thus j represents the fourth pigeon-hole or 
division of the first horizontal row : ^ the tenth 
division or ingeon^hole of the fifth horizontal row ; 
^ the thirty-first or last but one pigeon-hole of the 
last horizontal row. 
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- Slips kept in flies. — The practice in England 
and India is to protect the slips by keeping them 
collected according to their classes, arranged between 
cardboards, each such collection being a file. The 
frontispiece is a photograph of the cabinets in actual 
use with the slips arranged in collections. It will be 
noticed that the size of the horizontal partitions can 
be increased or* diminished at pleasure, that the actual 
number of partitions does not corresptmd with the 
divisions shown on Plate 3, which has been introduced 
to explain the principle which underlies the method of 
arrangement. When the accumulations in several 
"^Collections having the same denominator arc relatively 
small, they may be kept in one file, arranged amongst 
themselves according to their numerator numbers. 
In a moderate-sized record, the accumulations of 
several collections would, in practice, be kept in one 
file. Thus there might be only one file for all the 
collections under each of the slips contained in 
it having its correct classification number and sub- 
classification lettering legibly noted on it in pencil, so 
that should a slip get out of ])lace it can be put hack. 

When, however, the accumulation under a 
particular classification number, as |» is very large, 
it becomes necessary to have separate files for e.ich 
of the subclasses. 

On a slip being received containing impressions, 
all of which are Loops except the two index 
fingers, which are Arches, the searcher would find 
a dozen tiles marked J> and would select from 
them tor purposes of sejirch the particular file 
labelled \ 
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Tt is undesirable to increase overmuch the 
number of files, but this is a lesser evil than 
keeping them too bulky for convenient handling. 
No file should contain slips belonging to collections 
having different denominators, or it may be stated 
thus : the denominator of the classification numberN 
of all slips kept in one file must be the same. 

Secondary or subclassiflcation.— Owing to 
the occurrence, under certain primary classification 
numbers, of large accumulations, secondary or sub- 
classification is required to break them up into> 
groups of convenient size. Similar trouble i*. 
experienced with measurements under the anthropo- 
metric system, the tendency where length of head" 
or width of head or length of forearm is “ long ” or 
is *• short ” for the other measurements to be “ long " 
or to be “ short ” lining very noticeable. To secure 
a faii’ly even distribution of the cards amongst the 
243 pigeon-holes under that system it has been 
found necessary to provide subsidiary limits, varied 
according as the forearm is “ long,” is ‘‘ medium,” or 
is “ short.” This will be understood from Plate 4, 
which is the Key (used whenever the anthropometric 
system was w'orked in India) to the cabinet contain- 
ing all the measurements of persons whose head 
length is “medium.” There is a similar Key for 
“ Jong ” length of head and for “ ^lort ” length of 
head. The limits laid down vary, it will be seen, in 
all three columns, and no searcher could safely 
commit .them to memory. This Key, in exhibitmg 
how restricted are the range limits, explains why so 
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many searches became neceswy when the allowance 
in excess and defect to discount the personal equation 
error is made. Such complications do not trammel 
the finger print system. 

As has been previously stated, the fingers are 
impressed in their natural sequence, the thumb 
first, then the index, middle, ring, and little finger, 
those of the right hand being above and immediately 
below each of its digits, the corresponding digit of 
the left hand. The index finger of each hand is 
taken as a fulcrum, the mark specialising it being 
' the capital letter of its symbol, the mark specialising 
the thumb being the small letter of its symbol 
placed to the left of the fulcrum, the marks special- 
ising the remaining fingers being the small letters 
of their symbols to the right of the fulcrum. 
Arches, Tented Arches, and radial Loops being of 
relatively infrequent occurrence are utilised in 
subdividing, and their presence is invariably noted 
in the subclassification formula. This formula is 
in the form of numerator and denominator, the 
numerator referring to the right, the denominator 
to the left hand. Formula J — indicates that 
the slip containing the impressions will be found 
under classification number and will there be 
found included in the collection specialised by 
having an Arch in the right thumb, an Arch in 
the right index, and a radial Loop in one of the 
re mai ning digits of the right hand, while the left 
thumb and index are radial Loops, one of the other 
. di^ts of this hand being an Arch. 
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Subclasses formed by Arcbes and radial 
Loops. — Classilication number * contains the slips 
all the impressions of which are Loops as distinguished 
from Whorls (Loops including Arches, Tented Arches, 
radial and ulnar Loops) ; and we have now to con- 
sider the methods for dividing its accumulation into 
subclasses and groups. 

Arches, radial and ulnar Loops may occur in 
one or both index fingers in nine combinations, as 
thus exhibited, and when they occur they provide 
fi'r the formation of nine subclasses. The letters 
arranged horizontally refer to the right, those verti- 
cally to the left index. 


A . K i; 



Under subclass ^ will be found accumulated the 
slips with an Arch in both index fingers ; under 
those with an Arch in the right and radial Loop 
in the left index ; under p those with an Arch in the 
right and idmr Loop in the left index. Similarly 
there are subclasses ; 

R , B , B , u n . u* 

A » R ’ U » A » « » U 

these nine subclasses representing the nine comlnna* 
tions. 

In subclass ^ as Ardhes tti»y oocor in one, two, 
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three, foar, or 'five tinge's, the number of groups 
created by utilising them may be thus exhibited : 



where 1 denotes the position o£ the thumb, 2 of the 
index, 3 of the middle, 4 of the ring, and 5 of tbie 
little tinger. There will be a like number of groups 
for the tingers of the other hand, and, as both hands 
are utilised in splitting up subclasses, the total 
number that may be created by this device is 
16 X 16:s356. An equal number of groups will be 
<a%ated by the occurrence of radkd Loops in both 
hands, or of fadicd Loops in one and arches in the 
other. In subclasses f > 5 > I > 5’ groups 

<»n be made. 


This, however, is a number in excess of require- 
ments, and in practice a smaller number are 
employed, fonned upon deciding whether there are 
one, two, or three Arches to the right of the index 
pt fuhrum. These groups are A ; aA ; Aa ; aAa ; 
; aA2a ; A3a ; aABa ; they are arranged amongst 


ii^i^hselyes in the order here ^ven. This sulM^itutee 
: #4 the possible 256 groups. When Tented Arches 
place, of Arches, they are placed below the 
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slips containing Arches to the same number. Thus 
aAt would be disposed immediately below tlie aAa 
group ; aAat below the aA2a group. When radial 
Loops occur they are disposed immediately below 
the groups containing the same number of Arches 
and Tented Arches ; aAr would be placed next below 
group aAt and aAar below aAat. 

In subclasses ^ the numerators provide 16 
combinations and the denominators a number of 
combinations formed by ridge counting^ the details 
of which are explained when subclass is l)eing 
dealt with. In subclasses - ; there are 1 6 pos- 
sible combinations in the denominator and in the 
numerator, combinations from ridge counting. 

In subclass although both index fingers are 
idnar Loops, Arches or radials may occur in the re- 
maining digits, and groups can be formed accordingly. 
This subclass splits into two, the first denoted as 
(lettered), of which instances are ^ ; \j, etc., 
the term “lettered” referring to the appearance .on 
either side of numerator or denominator of the 
letters a, r, or t. The other sulwlass is ^ (unlettered). 

Subdivision by ridge counting.— These 
methods of selection for separate subclasses leave the 
residuum under subclass ^ in Avhich all the impressions 
Are ulnar Loops. The proportion of slips containing 
such impressions lies between 4 add 5 per cent, of 
the total record, and necessarily in a large record 
represents a considerable number of slijMs, which are, 
howetter, reduced to convenient sized groups. The 
number of ridges which inteivene between the 
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““ i rintw* ” and outer terminus ” can, with the aid o£ 
« reading glass and a pointer, be counted coirectljT- 
A little practice gives the needed accuracy. Trials 
made with many thousand impressions yield the 
following results. In the index finger the number 
■of impressions which have from one to nine ridges 
between the ,inner and “ outer terminus ” {both 
these fixed points being excluded from count) equals 
the number of impressions with ten or more than 
ten ridges. In the middle finger, the number with 
from one to ten ridges equals the number with eleven 
•or more. Calling the lower limit I and the higher 

II JO 01 00 index and middle 

“ finger (»f each hand, the number of 
10 arrangements possible may be thus 

01 set out, the letters horizontally dis- 

00 posed referring to the right index and 

. middle, those vertically to the index 

.and middle of the left hand. This represents 16 
groups, viz, : 


II . 10 . 01 . 00 . II . lO . 01 . 00 . II . lO . 01 . oo . 

11 > ii » II ’ 11 ’ 10 » 10 » 10 ’ 10 ’ 01 ’ oi ’ 01 ’ oi ’ 

II . 10 . qi . 00 - 
00 ’ do ’ oo i do 

which amongst themselves arc arranged in the 
•above order. 

The advantage of this methixi is that in most 
instances it is possible to decide on view whether 
the ridge counts fall within the lower or higher limit. 
The eye can decide at a glance that an impression 
with 15 ridges falls within the 0 limit, one with 5 
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within the 1 limit, and this mtm lAnch anving of 
time in sabelassifyiug. It ia only when the ridge 
vou/U approaches the limit between 1 and 0 that 
greater accuracy is needed. 

In each of these 16 groups the slips are arranged 
amongst themselves according to the Munt of ridges 
in the right little finger. This represents a further 
splitting up, the subgroups thereby created being so- 
small as to render search comparatively easy and 
rapid. The full formula for one of these slips would 
be of the following kind : 


The searcher would proceed to the accumulation of 
slips marked -I, select the file containing subclass 
and ^search in subgroup 6 of group (55) of this 
file. 

This a 

ridges in _ 

but is employed in the other subclasses of \i and 
may be employed in classes {, J, {, ", ”, 

i i ^ J. i ** ® 

17* !7* 17’ XT’ 18’ !»’ lit’ 18’ 18’ 32’ 2i’ 32’ ii 

break their subclasses into groups when their 

totals arc sufficiently large to reipiire such minute 

subdivision 


pplicatiou of the principle of counting the 
four finsrers is not confined to subclass H) 


SuMiyision by ridge tracing.—Theie are 
marked accumulations under the classification 
numbers, where are collected together the slips con- 
taining impressions all or nearly all of whidh are 
Whorls (including Composites), and sabciassification 
here is needed. Ridge tfamg hgs been explained. 
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As spedalieed by the cottrae of the lower limb of 
the lid^ forming the left delte, a Whorl may be 1 or 
M or 0. The index and middle finger of the right 
hand being taken, the former may be I or M or 0, 
and the middle finger may also be I or M or 0, so 
the combinations of the two fingers taken together 
will be nine, and) when these are taken with the 
similar arrangements for the corr^pondiug two 
fingers of the left hand, the total number of com- 
binations rises to eighty-one, each of which represents 
a separate determinable group. These may be shown 
in* the following diagram, where the letters set out 
horizontally refer to the right hand, the first of each 
pair specialising the index and the second the middle 
finger, while the letters set out \ertically refer to the 
left hand: 


11 IH 10 MI MMMOOIOMOO 
(I) (2) (8) (41 (0) (I.) (7) (8) (!) ) 


U (1) 

IM (2) 
10 (») 

MI (♦) 
MM (5) 
MO ((.) 
01 (T) 

OM (8) 
00 (9) 


1 





— 




1 





1 

_ 


— 

— 

— 

— 




1 

1 

1 

— 

— 

— 

— 

— 

— 


1 







The full formula for a slip in which all or nearly all 
the impressions are Whorls would be of the following 
kind : ^ m 1 where the figures represent the 
primary and the lettering the subclassificatiou. To 
further simplify this, the lettering, as can be seen 
in the diagram, may be more concisely ex{«essed in 
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figures, and the above lormuhe wohld (|ien become 
Kt) O’* S (I )> %»e* in brackets denote 

the groups formed under classification numbers 
and ^-2. Amongst themselves these groups nre dis- 
posed as follows : ( [ ),(|); (^*),andthen(“ )^( ^ ), 
(J), (!), and 8{) on. 

Kidge tracing in all four fingers is used lor 
splitting up into groups the accumulations under ; 

28 ? D ? 12 5 Ef *nd is applicable to s(2me others 
when the number of their slips is suflSciently largo 
to necessitate further subdividing. 

In Central Pockets, Lateral Pockets, Twinnwl 
Loops, most Accidentals, and in a fair proportion 
of Whorls, the differentiation into I, M, 0 can be 
made ct a glance. It is only when the Whorl has 
symmetrically disposed deltas, that is deltas which 
apjKW to l)e at almost the same distance from the 
core, that careful tracing is needetl. The la))(>ur 
entailed by noting Whorls as I, M, or 0 consoipieutly 
is much less than might seem probable, and after 
a little ])ractice will be found to ha\o no special 
difficulties. Cases will t)ccur whei’e, owing to the 
imjierfections of the print, it is not ]X)Shible t() 
decide with certainty, and in such instances double 
search is made. Thus, if it is doubtful whether a 
particular Whorl is I (»r M, search, is made on the 
assumption first that it is I, and if this fails, search 
is marie on the assumption that it is M. 

Classification of damaged or missing 

fingers.-— It is essential that the slips accepted for 
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jpejrmaQieitl lenvd ahftUcointiun the best im|»restik>n» 
{procurable, If the prints are clear and the ridges 
sharply defined, the task of classifying presents no 
difficulties. On receipt, the impressions are scrutin- 
ised, and if amongst them blurred or imperfect prints 
are discovered, the slip is returned and a more care- 
fully j)repared duplicate called for. As the impres- 
sions of convicts are taken within a' few days after 
sentence is passed, this du 2 )licate can l)e obtained at 
any time during their dcteuti(*n in jail. Skin disease 
and injuries have the effect of blurring or effacing 
the ridges. By allowing time to elapse, the disease 
"may lessen or the effects of the injuries disappear, 
and the obliterated ridges will grow^ again and the 
{irints from them regain their normal appeai*ance 
and sharpness of outline. It should therefore be the 
rule in all Central Offices not to admit for jiema- 
nent record, slijis containing imperfect impressions, 
until it is ascertained that better are not procumble. 

When a digit is deformed or missing, no imprint 
of it can be taken, and the sj»ace in the sli]> assigned 
to it must remain blank. When one digit is deformed 
or missing, classification is made according to the 
corresponding digit of the other hand. If the same 
digit of both hands is missing, the impressions are 
held to be Whorls (M) and classification made 
accordingly. The absence of e\en more than two 
digits does not prevent classification. 

An interesting case which occurred in 1 903 bears 
U{)on this point. 

In January of that year, the dismembered bodies 
of a man of the name of Darby, and of his wife and 
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child, were found buried in sacks in a garden at 
Leyton. Inquiry showed that the probable culprit 
was one Edgar Edwards, the tenant of the house 
at Leyton, to which he had removed the bodies, 
packed in sacks, from tiambcrwell, where he had 
murdered all three members of this unfortunate 
family. On his arrest, his finger prints were taken 
so as to establish his identity, which at the time was 
unknown, but in the slip submitted for search, the 
print of the left middle finger was missing, as it was 
found to be seriously inflamed, or in such a state that 
its impression wuld not be secured. As it transjnred 
later, this inflammation was due to septic poisoning, 
caused by his cutting the finger while using it in the 
jwocess of dismembering bis victims. 

Leading blank the space occupied by this left 
middle finger, the formula of Edgar Edwards’ .finger 
impressions was : 

L , L . L . n , n 

L » L ’ L » ’ i L 


It was necessary only to assume that this left middle 
finger was (a) a Loop, (/;) a Whorl, and search 
accordingly, to make the search exhaustive. This 
assumption provided for the following classification : 

L L li L L I 

L i li i L ’ n ’ n ~ 1 ' 

, L L L n L S 

t*) L i L » L ’ W > n**! 


Both Index fingers being radial Loops, the ‘possible 
formulas under (a) were : 
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«nd under (b ) ; 

i' 

8RU„ 

TST* 

fSdwards’ left middle finger proved to be hu 
tUnar Loop with 15 Counts. It was found on 
the second search under | ^ J-gs, His identity was 
at once established as that of a man who liad undergone 
penal servitude, and who, while in prison, had made a 
desperate attempt to escape. He was placed on trial, 
charged with murdering Mr. and Mrs. Darby and 
their child, and was convicted and duly exe<*nted. 

* Subclassiflcation continued.— The methods 
adopted for breaking nj) the largest accumulations, viz., 
those in which all or nearly all the impressions are 
L<,K)ps t>r are Whorls, having been understisd, little 
difficulty will Ihj exiierienced with the smaller accumu- 
lations. They are dealt with im similar line'<, the 
presence of Arches or Radials being utilised, and ridge 
counting or ridge tracing^ or both, being employed. 

The Primary Classification number having U'cn 
worked out and recorded, the slip is again in>»pe(‘fed. 
An Arch or Radial in any of the digits at once 
arrests attention, and its jjresence shn])cs su))(;las^i- 
fication. 

In Plate 2, if there were an Arch in the right 
thumb, the formula would be changed to 'j* ; if 
in the right middle, to jg 5 if in the left middle, 
With a radial Loop in the right thumb, it 
Would be ’g ; in the right middle or little fingei'^ 
^ ; in the left middle or little finger H ^ ; — all 
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these representing groups so small as to* need no 
further subdividing. 

With ail Arch in both indexes, it would be r - • 

IK A 

1111 Arch in one index, is g or || j or ^ ; and witli 
Arches or Radials in the other digits als(» a large 
number of groups, as has already been explained at 
length, could be funned. 

Having disposed of the slips in which Arches and 
Radials occur, we now deal with the remainder ; and 
it must be understood that the subdivision here 
described is required only when, owing to the rea)rd 
being very extensive, accumulations become relatively 
large. If the index. and middle of the right hand 
are Loops, their ridges are counted, and the com- 
bined result exhibited as numerator of the sub- 
classification fraction (in brackets) ; if index and 
middle of left hand are Whorls, their ridges are 
traced, and their combined result exhibited as de- 
nominator. 


T„ 18 U /IO\ _ B / II \ » u / 01\ 13 R /ton *k ^ 
1 U vir.) > i U (,007 J <t tJ (.00/ » 2-’ H \Il'/ ^ 

index and middle of both hands being Loops, the 
numerator and denominator exhibit the combined 


result of ridge counting in the index and middle of 
right and left hand respectively. 


It will be noticed that, when a radial (sjcurs in 
the index alone, the further subdivision is carried 
out precisely as if it were an ulnar Loop, but the 
group so formed will be found not under subclass 
but under subclass s ; u ; u. 
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numerator represents the combined result of ridge 
counting, the denominator o£ ridge tracing. 

* 27 /MO\ . :H /IM\ . 27 /IO\ . 28 /Mix r 

B VOM/ > B » i? Vmt/ ’ B (oo) 
numerator and denominator exhibit the combined 

result t>f ridge tracing. 

T < 17 /MO\ . 2s '/MM\. 2‘» /OM\ . J« / 00 \ , 

V is (ij-); .s (oi)^ b 

subclassihcation numerator represents the combined 

result of ridge tracing, the denominator the combined 
result of ridge counting. 

When the index and middle of the same hand are 
of different types, i.e. one a Loop and the other a 
Whorl, the index only is dealt witli, its ridge counting 
or ridge tracing result alone being exhibited. Thi^ 
applies to both hands. 

\ (n) 5 To (i%) 5 i (.A) ’ B ((Ji) the right 
index is a Loop, right middle a Whorl, both left 
index and middle being Loops : the numerator shows 
the result of ridge counting in the right index only, 
the denominator the combined result of ridge counting 
in left index and middle. 

. I" f (r)isa)iS(i)i5(?) 

index is a Whorl, the right middle a Loop, the left 
index a Loop, the left middle a Whorl ; the numer- 
ator gives the result of ridge tracing in the right 
index only, the denominator the result of ridge 
counting in the left index only. 

The largest accumulations are found under 
Classification numbers iJgJ 2 ’B» 

The first ten are reduced 


1. i» 


9 , 18 . 28 , 81 ^ 82_ 

17 ^ B ’ 18 ' 18 ’ B * 88 ’ 82 ' 
to |;roups by utilising the presence of Arches or 

Kubdhtk or by ridge counting, the index and middle of 

mm a 
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both hands in these ten accumulations being Loops. 
The last three are reduced by ridge trachig, the 
index and middle of both hands being Whorls. 

The complete scheme of classification and ^ub- 
classificution, as explained in preceding pages, is 
exhibited in Plate 5. 

As an additional check against any clerical error 
which might occiur in writing the name of the person 
whose finger prints arc taken on the form I. or 11. 
through inadvertence, when several persons are 
having their finger impressions taken, the precaution 
of having the print of the right index finger made 
on the back of the form immediately after the signa- 
nature is written is prescribed. By this means a 
mistake can at once’ be detected by comparing the 
imprgssion with the jirint on the other side, which is 
folded over for the purpose. The signature and the 
finger impression should invariably be taken on the 
back of each form at once. 

Application of system to police work- 
ing^. — The manner in which the systems works in the 
Police Department may be described. 

A man charged with housebreaking and theft is 
convicted under the name of John Smith, sentenced 
to a term' of imprisonment, and sent to jail, where 
his finger prints, together with the finger prints of 
other prisoners received,, are laken by a prison 
warder. On the back of each slip is recorded the 
prisoner's name, with dates and full particulars of the 
case, and the slip thus filled up i$ forwarded to the 
Central Ofliqe. On receipt there, they are classified 
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by one officer, and his work is tested by another, 
before they are filed in their respective collectio}i8 
and groups. If, through inattention or haste, the 
classifier makes a mistake, it will be detected by the 
testing officer ; and as, moreover, the whole Record, 
by instalments, is systematically examined from time 
to time with ji^view to detecting incorrect classifica- 
tion, the likelihood of errors escaping notice is 
extremely small. No Key, it will have been noticed, 
is used'or is required. The data for classifying are 
so few and so simple that any person can carry them 
in his memory — method and accuracy only })eing 
needed. The staff at the Central Office, being picked 
out as men possessing aptitude for the work, by 
practice soon become experts in it. 

After the lapse of a year or two, the Central 
Office readve from police or Governor of a jail a 
slip, containing the finger prints of a man on trial 
for theft, who has given the name of William Jones, 
.and other information concerning himself, which the 
inquiries locally made show to be false. 

Method of search. — On receipt of the blip one 
■officer draws up the search form containing the full 
formula, viz. “ ^ and makes over the slip and 

the search form to the searcher, who first verifies 
tbe correctness of the formula, and then proceeds 
to search. The type , in all the impressions is 
unmistakable, so there can be no doubt as to the 

correctness of the Primary Classification number 

the subclassificfltion ^ (^) of index and middle of 
the two hands is also obviously corfect— but there 
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may be divergence of opinion as to there being 
exactly 14 counts in the right little finger. To 
eliminate the possibility of error arising from this, 
he decides to search through the subgroups of 
18 b (ib)» counts in the 

right little finger. Being confident of the correct- 
ness of his own counting, he would first search the 
subgroup with 14 counts in the little finger, then 
the subgroups with 15 and 1 6, and then the sub- 
groups with 13 and 12. If the sli]) he is looking for is 
in the Criminal Record, he knows it must be among 
subgroups 12 to 16 of ^ which file he picks 
out, and he concerns himself no further with ridge 
counts,, but concentrates attention ujxni the salient 
features of the slip. The right thumb is a Lateral 
Pocket,^ the left thumb a Twinned Lmip, He turns 
the slips of subgroups 12 t(» 16 over rapidly, much 
in the same way as a pile of bank notes are looked 
through, and delays oidy when he comes to a sli]) 
the right thumb impression of which is a Lateral 
P(x;ket, and his eye then glances at the left thumb. 
If it is not a Twinned Loop, he passes on to the next 
slip, and finally stt)ps at one which lias the right 
thumb a Lateral Pocket, the left thumb a Twinned 
Looj), and the two ring fingers Central Pockets. He 
then compares the ridge characteristics of tme or 
two impressions on the slip in his^ hand with the 
correspouding impressions of the slip in the Record, 
and if they agree he knows that his search has been 
successful. The Central Office then inform the 
rjMjuiBitioning police that the so called Wm. Jones 
jvtas, on a specified date, convicted under the name of 
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•Tobn Smith, t)f housebreaking with theft, and give all 
the information concerning him recorded on the back 
of their slip, which is sufficient to enable the local 
police to prove, in the manner prescribed by law, tlui 
previous criminality of the sol-disani Wm. Jones. 

Although ^ is amongst the largest of the accumu- 
lations, exhaustive search for a duplicate in it, even 
when the Record consists of 100,000 slips, can be 
completed within a limit of five or six minutes. A 
])ractised person carries phott>graphed on his eye the 
salient features of the slip he is hniking for, and can 
search for it as rapidly as his hand is able to turn 
over the Record slips. 

Gradationa.! cases. — It will he noticed that the 
]x)ssibility of search extending beyond subgroup 14 
of (j-q) has been discussed, and this leads to the 
consideration of what may be termed gradational or 
transitional cases. 

DouUt may arise as to the type of an impression, 
and consequently as to its corrt'ct Primary Classificti- 
tion number. In Plate I it might be contended that 
the right index is not a characteristic Central Pocket, 
the details of its pattern placing it on the border- 
line which separates Loops ft’om Central Pockets, and 
that some persons might classify it as an ulmr 
Loop, others as a Whorl (Central Pocket). If the 
right index is a Central Pocket, the Primary Classi- 
fication number is f , if it is a Loop it would be 
To eliminate any uncertainty arising from the possi- 
bility of varying classihCation, search is made in 
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the accumulations under both numbers, and in the 
groups here specialised, viz., Plate 1, and 

10 Ur 
2 aB 

The groups indicated contain few slips in both 
2 * and and so this double search, even when the 
Record is very extensive, occupies little time. 

Doubt may arise whether there are exactly 9 
ridge cowiU in an index finger utilised in sub- 
classifyiug. If there are 9 or less it is I ; if more 
than 9 it would be 0. Search is made first on the 
assumption that it is I, and then on the assumption 
that it is 0 ; and this must prove exhaustive. The 
proportion of cases in which double search is required 
is small, and, though the prolongation of the process 
takes up^ extra time, the arrangement of the files is 
such that the searcher can pass from file to file or 
from group to group rapidly, and is really able to 
compare the slips as fast as he can turn them over. 

Gradational cases, whether known as hybrids, sub- 
species, varieties, or under other names, are common 
to all sciences. A definition can only make known 
a fipite number of the characteristics of an object 
selected as the type, and it is always possible that 
objects agreeing in the assigned characteristics 
may differ in others, and by gradation, insensibly 
varying from each other, depart rbore and more 
from the defined type. 

When it is realised that even at the present 
tUhe no rigorous boundary can b|^ laid down between 
the v^^ble and animal kingdoms, it will not appear 
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anomalous that gradational forms should occur in 
any system of finger-print classification however 
carefully worked out. That their occasional presence 
in no degree hampers the application of the system 
to practical working, will be manifest to those 
who have the opportunity of conducting searches 
under it. 




FINGER PRINTS FOUND AT THE SCENES 
OF CRIME. 


How TO Photograph and Prepare Exhibits for 
'"Production in Court. 

Chief Insiiector Charles Collins, of the New Scot- 
land Yard Finger Print Department, has prepared the 
following note which explains the method adopted in 
London : — 

Evidence as to the identification of persons by 
means of finger prints, when given by c(>mpetent 
witnesses, is accepted in Criminal Courts. 

Crime investigators should know the methexi by 
which finger jirints arc compimed for the purpose of 
(deciding questions of identity so that, with the aid of 
a reading glass, they can readily determine whether or 
not any particular impression possesses sufficient 
clearly defined characteristic detail for the pur]X)ac of 
fixing identity. 

Any article with a smooth surface is likely to retain 
imprints of value if touched. Finger prints on 
rough surfaces are, as a rule, of little use. 

Latent impressions can be developed with the aid 
of powders. Tf the marks are on blades of knives, 
plated goods, or on surfaces of a dark nature, “ Grey ” 
powder (mercury and chalk as sold commercially by 
chemists) is used. If the impressions are on paper 
or on surfaces of a light colour, graphite or lamp 
black will develop them. These powders ought to be 
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used sparingly with u fine camel hair hrusli. All 
superfluous powder must be blown or brushed away. 

Unless the prints are latent, powder should not be 
used at the time of discovery by the Investigating 
Officer, as it sometimes happens that the powder 
reduces the area available for comparison by obscur- 
ing some of the characteristic detail. It is always 
possible for a skilful phofi)grapher to obtain a satis- 
factory photograph without the use of powder when 
the detail is discernible, though faint. 

When finger prints are on a part of a broken wiudi>w, 
the remaining pieces should be preserved so that they 
might, if necessar}’, be fitted together, thus supply- 
ing evidence as to a particular piece being part of the 
window broken. Similar precaution should be taken 
in othei; instances if considered necessary. 

In all dases where finger prints are found at the 
scene of a crime, the Officer should eudeav^our t« 
ascertain whether or not they are the prints t)f any 
person residing in the house, or those of a poliw 
officer or other person who may have arrived earlier 
on the scene. 

It should bo distinctly understood that finger 
marks which do not disclose clearly defined detail 
when viewed through a reading glass are generally 
found to be useless when photographed. 

At Kew Scotland Yard much care jand thought has 
been given to the photographing of finger marks, 
bnd as a result, efficient appliances have been in- 
stalled, They include a large camera with Sufficient 
bellows extension to enable prints to be enlarged six 
diameters, two powerful electric arc lamps which, by 
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means of overhead rails, can be placed in any position ; 
and an enlar^ng lantern capable of enlarging a finger 
print sixty diameters,^ 

Figure “ A ” illustrates the way in which finger 
persj)iration marks on a piece of glass are photographed. 

The glass is placed between the jaws t)f 'a small 
vice. The viofhas a fitting attached .which permits 
of its sliding up or down a metal rod. The metal 
rod has a heavy base to keep it steady. A thumb 
screw is fitted so that the vice can ho fixed to the rod 
at any height. A box about 18 inches deej> of cross 
section 6 inches square, lined with black velvet, is 
placed on its aide with the open end immediately 
behind tlie finger mark. The rays of light from the 
lamps are not permitted to reach the far end of the 
interior of the box, thus ensuring a dead black back- 
ground. The lights (one on each side of the lens) 
are arranged in such position that the ridge lines 
when focussed on the screen of the camera will a])pear 
light on a dark ground. This being the reverse of 
a finger print taken with ink on white j)aper, which 
is dark on a light ground, a second jdate has to be 
made from the first by contact in the manner one 
would make a lantern plate. The ])riuting is done 
from the second jdate. The first plate when placed 
in the dark slide before it is ex]>osed is reversed, 
that is to say the filnv side is away fr()m the lens. 
If this is not done, when printing from the second 
plate, left will appear for right in the finished print, 
e.g. B appearing 9. Conversely, if the side of the glass 
on which the finger impression appears is turned 
away from the lens the first plate is not reversed. 
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Finger pei:9piratiou marks on blad^ of knives or on 
plated goods are photographed in a similar manner, 
but the velvet-lined box is not needed. The lighting 
is sometime* difficult since the article must be placed 
and lighted in such a way that the impression will 
appear on the screen light on a dark gi’ound. A 
little patience is rewarded by obtaining the desired 
result. 

Similar imprints on glass bottles and tumblers arc 
l)hotographed by the preceding method, but the 
bottles are filled with a black or dark red fluid to get 
the necessary contrast. Tumblers can be filled with 
a similar liquid when the marks are on the outside 
of the glass, but, as a rule, better results are obtained 
by placing a piece of dead black paper in contact with 

the whole of the inside surface of the \essel with 

•> 

the exception of that part covered by the finger 
print. Another sheet of this jwiper prevents light 
entering the t(jp. 

The convexity of iKrftles, etc,, is sometimes tht* 
cause (jf reflections appearing over a part of the area 
<»)vered by the finger impression. This is I’etnoved 
by altering the position of the lamps. 

When finger prints are found on the smooth side 
of corrugated glass, the numerous reflections are 
removed by' filling the uneven surface with black 
printing ink. » 

The ridges of fingers when impressed heavily on a 
candle create furrows similar in pattern to those of 
the ridges. Before being photographed such imprints 
are treated in the following manner ; — The impres- 
sion isipovered with {dinting ink, snpei^uous ink being 
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afterwards removed until only that in the furrows 
remain. This is a similar process to that adopted by 
printers Avheii preimriug an engraved name plate for 
press. 

Finger marks in blo(Kl or dark impressions on a 
light surface are jihotographed as if black on. a white 
ground. 

It sometimes haj)peus that when a finger eovennl 
Avitli a li<piid such as IiUkkI is imiffcssiKl heavily, the 
jKittern left indicates that of the fuirows, not the 
ridges. If on comparison this is found to l)e the case 
a phot(jgvaph showing the true sccpience can be 
obtained l)y reversing the first plate and making a 
second by contiK‘t. 

y]<.iw j)lates and a developer likely to produce 
maxijmnn c<»ntrast should be used. 

It is not ])ossible to give definite information con- 
cerning the exposure of plates, so many factoi's ha\e 
to be considered. When |)hotographing a faint mark 
illuminated by tw'o arc lamps with slow ])lates, F. 22 
sto]) and enlarging six diameters, twenty to thirty 
minutes ex])osure is given. 

It is not suggested that these hints cover the whole 
field of this interesting subject. Each ease must be 
dealt with as occasion requires. It is thought, how- 
ever, that they may assist those possessing a good 
knowledge of photogriiphy who are csilled ajK)!! to 
pht)tograph finger marks found at the scenes of 
crime. 

Figure “ B ” illustrates the way in which finger 
l)riut exhibits are prepared at New Scotland Yard for 
production in Court. The characteristics, such as 
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bifurcations, abruptly terminating ridges, or any other 
noticeable peculiarities, are marked with red ink and 
numbered as shown. 

Tlie exhibits are enlarged six diameters. A 
sufficient number, usually alxjut twelve, are prepai’ed 
for distribution amongst the judge, the jiuy, and 
counsel. A few unmarked cojnos are always available 
in case they might be rt‘<|iiin'<l. 



Fig. 
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REPORT OF COMMITTEE TO EXAMINE INTO THE 
SYSTEM OF IDENTIFICATION BY FINGER IM- 

PRESSION8. 

rNDER instructiionfcj from the Government of India, tlie under- 

* • 

binned met in the otfice of Mr. Henry, Infipector-fJeneral of 
Police, Lower Proviucen, on the 29th March 1897, to report on 
liis system of identification by finger impressions. 

2. Mr. Henry first explained the present, or aiithropo- 
metrical, system of Identification by measurements and its 
.classification, which has yielded excellent and progressively 
improving results each year. During 189(), four out of every' 
possible ten cases were identified. Put tlje system has weak 
points— 

(rf) Skilled persons are required to take the measure- 
ments and they must have siiUicient education to 
enable them to read the instruments and to use 
• the decimal notation. This is more particularly 

a serious objection in Imlia, where warders and 
policemen are frequently far from well-educated 
men. 

(//) ( Wfully made and delicate insti’uments are neces- 
sary to take the measurements with sutlicient 
accuracy. 

(r) The number of measurements to bo taken is con- 
siderable, viz. ; 3 for tlie length of head, 3 for the 
width of head, 3 for length of loft forearm, 3 for 
length of left foot, 3 for length of left little linger, 
and 3 for height— or 18 in all ; the mean of each 
group of 3 is taken as the final measurement. In 
addition to these, marks and scars are searched 
for and so the actual anthropometric record of 
one person occupies the measurer between half 
an hour and one hour. 
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(d) Owing to the liability to error in measuring or in 
recording the measurements, notwithstanding that 
the instruments used, i.e. callipers and sliding 
bars, have been rendered automatic in their work- 
ing, and in the former case, self -registering also, 
it has been found desirable to allow for a possible 
. variation of 2 millimetres in excess and in defect 
of the measurements. This necessitates, in some 
cases, search being made in ten or even twelve 
different pigeon-holes for the duplicate of a case 
which is being tested, to ensure its not being 
passed over. The average time of search, there- 
fore, under this system exceeds one hour. 

As an instance of how inaccuracies will creep in, the last 
card, of which the original had just been discovered, showed 
two errors or variations in measurements, one being as much 
as 3^ millimetres. 

3. After having seen the anthropometric system and having 
noted itsr^lefects, the system of finger impression was care- 
fully examined. The first thing that struck us was the facility 
with which the impressions were made, and the clearness of 
the impressions themselves ; every little detail being, as a 
rule, sharply defined and easily seen with the help of an 
ordinary magnifying glass. The method of taking them is 
simplicity itself ; all the materials required are, a flat piece 
of tin, a bottle of ordinary printer’s ink, and a small rubber 
roller to spread the ink on the tin. The finger is rolled care- 
fully^ without rubbing, on the inked tin, and then on to paper : 
to take impressions of all the ten digits occupies only five 
minutes or less, ^nd in this short time an absolutely accurate 
record, without any possibility of accidental error, is 
obtained, without skilled labour and without instruments. 

4. The method of classification devised by Mr. Henry was 
then explained to us. The first classification divides all the 
different kinds of impressions into two classes only, which 
can be recognised at a glance ; by taking the combinations of 
th^ two classes, as exhibited in the ten different digits 
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taken in pairs, all descriptive cards can be divided into 1024 
classes, and to each class is allotted a separate pigeon-hole. 
By means of the Key, a copy of which is attached, any one 
pigeon-hole can be at once found with the greatest ease, and 
certainly even by a person who has never seen the system 
before. We were both enabled to do this at once without 
any difficulty. Having thus located the card in one parti- 
cular pigeon-hole, a further classification is necessary to 
assist in the search through all the different cards in that 
pigeon-hole ; this further classification depends on the details 
in the impressions, which it is unnecessary to enter into here, 
but it is so simple that we were both able to find the originals 
of two of the most intricate cards that could be produced, 
with ease and certainty. The men whose duty it is to look 
* up the originals, in no case took more than five minutes to 
produce the original, the duplicate of which we had handed 
to them out of a file of some six hundred records, and the 
originals of which were part of a file of finger-print cards 
exceeding eight thousand in number. One case which was 
selected as being apparently an especially difficult one, as it 
was very indistinct, was found in two minutes only. The 
principles of the subclassification are such that should 
minute distribution be needed in consequence of any great 
accumulation in any one pigeon-hole, it can easily be made 
by extending the same principles. The system of search is 
therefore much more rapid and more certain than that for 
the anthropometric data. 

5. The greatest sceptic would be at once convinced of 
identity on being shown the original and duplicate impres- 
sions. The exact repetition of most minute details is quite 
astonishing. There is no possible margin of error, and there 
are no doubtful cases. 

6. Thus the three main conditions laid down by the Com- 
mittee appointed by the Secretary of State to inquire into 
the best means available for identifying habitual criminals 
are fully satisfied, viz.— 

(1) The descriptions, measurements or marks, which are 
the basis of the system, must be such as can be 


27491 


H 



114 


APPENDIX 


taken readily and with snfBcient aocnracy by 
prison warders or police officers of ordinary 
intelligence. 

(2) The classification of the description mast be sach 

that, on the arrest of an old offender who gives a 
false name, his record may be found readily and 
with certainty. 

(3) When the case has been found among the classified 

descriptions, it is desirable that convincing 
evidence of identity should be afforded. 

In the same report it is acknowledged that Mr. Galton’s 
finger-print method completely met the first and third con- 
ditions, but they disapproved of bis method of classification. 
Mr. Henry’s classification and subclassifioation has, we 
consider, effectually got over the objections raised by them, 
for, out of eight thousand cards, no subclass contained more 
than from ten to twenty originals, and the system is capable 
of almost endless amplification, if necessary. 

7. In cpnclusioni therefore, we are of opinion that the 
method'bf identification of habitual criminals by means of 
finger-prints as worked on the system of recording impres- 
sions, and of classification devised by Mr. Henry, may he 
safely adopted as being superior to the anthropometric 
method, (1) in simplicity of working, (2) in the cost of 
apparatus, (3) in the fact that all the skilled work required 
is transferred to the central or classification bureau, (4) in the 
rapidity with which the process can be worked, and (5) in 
the certainty of the results. 

C. Stbahak, R,E., MajoT'Ornerod, 

8urt)$yor-Gme>'al of India. 

Alex. Pbdlbb, F.R.S.,|, 

Principal, Presidency College, 

Calcutta. 
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PLATJS S~SYNOPSIS xn 



The preae&oa of an Arch or radial Loop in the index linger provides for the 
jEonnation a anbflle or inbolass. 

The presence of Arches or radial Loops in digits other than the index fingers 
proTideS for the fotmaUon of additional gtonps. 
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EXPLANATION OF 


S^l^NOPSlS 


The system provides for the formation of 1024 files 
or primary classification numbers. . ^ 

The data .fpr the subclassification of 16 files are 
set forth in detail. Any other file may be sub- 
classified in the same way as one of these 16. 

The combinations or groups here shown being in 
excess of the requirements of the largest collection, 
only some are brought into use. 

Groups are disposed amongst themselves in files 

or subfiles iu the sequence indicated, viv. : j; 

A*’ 10, ii 10 . 11 m 10 

etc., or j; j, etc., or jj-; etc., or jj; -jj ; jj, 

etc., — a sequence easily remembered. 

Capital letters refer to the index finger {fulcrum), 
small letters to the left of the capital referring to 
the thumb, those to the right of the capital letter 
referring to the other digits. 

When Arches, Tented Arches, and Radials occur 
in the subclassification formula, the slip will be 
found in the subfile indicated by 'the capital letters 
where its location is thus determined : Tented 
Arches come immediately after Arches, and Radials 
after Tented Arches. If the formula is x sub- 
me I is taken up, and then the slip will be found 
arranged below the last slip of j ^ 5 slip j ^ 
will be found below the last slip of j or if 
be none, then below or failing this, 

then below r 
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When files contain large accumulations, they are, 
£or convenience, broken into subfiles, only some 
of which are exWbited here, this arrangement de- 
. ])ending ujx)!! th/ size of the files. 

Subclassification reduces the accumulations of 
files to relatively small aggregations (groups), so as 
to facilitate search! 


By utilising the presence of Arches, Tented Arches, 
and lladials, and by ridge counting and ridge tracing^ 
files aiv spilt up into 4 , 6 , 8 , 9 , up to 24 , 36 , 81 and 
more groups, and can, if nece*ssary, be further reduced 
to subgroups, the volume of the subdivisions thus 
made being so small as to render search easy and 
exhausti\e. I'lie letterpress explains how this is 
carried out. 


Primia'y classification numbers 
representing 64 files, viz. : \i p etc., 2’ 2’ 

etc., p p p etc,, etc., are subdivisible as -p (details 
of which are exhibited) when their accumulations ?ire 
large enough to require subdivision. 

J.1. 1 5 » 13 1 6 9 13 9 1 6 9 13 ) 6 

Or these -p p 1 ’ 2’ 2’ 2’ 2 ’ 7 t’ 17’ n’ f?’ 17’ is’ is’ 

9 IB 9 10 

fs’ ij’ 2'2 accumulations. 


11* 1 1. 6, 9, lOj 13, 14 "L. J* • •'Ui 

tiles 9|io,Ys. 14, 25,2^29730 subdivisible as gg* 


Of these none are large accumulations. 

!;2;I;6;SSStS subdivisible as % 


Of these 7, ^ are. moderate'Sized accumulations. 


Files 
11 


2 ’ 22 

A 7, 8. 11. 


9 , 10 , 18 , 14 , 26 , 


16 , 18 
29 . 80 


are subdivisible 


To* 
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Of these none are large accumulations. 

are subdivisible 


Flips 28. 81. 82 

rues 27^ gg 

82 


asi- 




Of these - - - - - ?Z ^ Li 
12’ 16’ 28’ 28’ 28’ 82’ 82’ 82 

accumulations. 


are large 


Files 


82 

as 


19, 20, 23, 24, 27, 28. 81, 82 . 

8, 4,.. 7, 8, 19, 20, 23, 24 


are subdivisible 


31 3^ 

Of these ^ are large accumulations. 

17. 18, 21, 22, 25, *26, 29, 30 , , 

Files 15, 16, 27, i ;- 81, 32 ^rc Subdivisible 

29 

as 2»- 

Of these Ij ^ are moderately large 
accumulations. 

i;,., 17, 18, 21. 22, 26, 26, 29, 80 UJ- • ‘Ul 

File® 8, 4, 7, 8, 19, 20, 28, 24 ^rc Subdivisible 

, 17 

as 

. Of these are large accumulations. 


17, 18, 21, 22, 25, 26, 29, 80 i j. • mi -iS 

^ lie® 9, 10, 13, 14, 28, 26, 29, 30 ^1^ Subdivisible as 
There are no large accumulations. 

W, 17, 18, 21, 22, 25, 28, 29, 80 UJ:„:„:UU „= \1 

Files j" 2^ -j8_ 22 subdivisible as j, • 

f\c 1.1. 17 26 25 21 29 25 29 80 

Of these -» -■> 7^’ 7^’ 7, lai^S® 

accumulations. 

19, 20, 28, 24, 27, 28, 81, 8 2 gnMivisible as -* 

lilies 9^ 10^ 18, 1^ 26, 26, 29, 80 ®1^® SUDalVlSlDie aS gg. 

Of these none are large accumulations. 

File® subdivisible as 
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Of these none are large acoumulations. 

'“®® M, 't"«, 15.10, 2i, 2i subdivisible as jj- 

Of these none Are large accumulations. 

Files are subdivisible as 

iJlCB Jt; 12, 16, 16, 27, 28, 31, 82 SUDUlVlSlDie 08 jg 

Of these ^ is^ the only accumulation of any size. 

M, S subdivisible as ‘J- 


rkf ill 1 6 18 18 14 

Of these j> jj,i jj> jo’ 24 

accumulations. 


are moderate - sized 


pjjgg ?■ . ^ .. ^ , ■^> ,-* '3 . 1?' -, ^* opg subdivisible -is ’-*• 
rues 11, 12, 16,16, 27, 28, 81 , 82 SUIXIU 181016 .IS 


Of these none are large accumulations. 

This Synopsis can be used for any collection, 
however^large. 
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Accidentals, 47, 48, 49. 

AooumuLations, see OUsBifioation. 

Admissibility of finger print evidence, 

Anthropometric and finger print sys- 
tems compared, 71. 

Anthropometric system, described, C9, 
70, 71. 

Anthropometric system objections to, 
72, 73, 74, 77. 

Appliances nsed, 20. 

Application of system to police 
working, 98. 

Arches, 26 ; Tented, 28. 

Asquith, Mr. H. H., 71. 

Australasia, 10. 


I Olassifioation (finger prints), Second- 
ary, required to break up accumu- 
lations, iftrasence of Arches, Tented 
arches, 86, 86, 87 Badiala utilised 
in, 85, 86, 87, 88; ridge counting 
utilised in, 58, 88, 8^ 90; index 
finger used as fuloruim & ; complete 
scheme of, shown in Plate 6. 

Combinations used in olassifioation, 79. 

Committee, Mr. Asquith's, 71 ; of 
Gk>vemment of India, 71, 76, lit : 
Iiord Bdper’s, 11. 

Composites, 38. 

Core, 24. 

Counting ridges, see Ridges. 

Creases, 16. 

Cubit, 69. 

Cut, 17. 


Bela, Dr. Gabor, lo. 

Helper, Lord, 11. 

Bengal, 6, 71, 75, 76. 

Bertillon, 69, 71. 

Bewick, 3. 

Bombay, 75, 76. 

British Association, paper read be- 
fore, 5. 

British India, 75. 

Burma, 75, 76. 


Damaged or missing fingers, how to 
deal with, 92, 98, 94. 

Delta, 24. 

Definitions, 24. 

Deformed digits, 92. 

Denominator of formnla, 79, 80, 81, 
83, 85. 

Deptford murder, 63. 

Digits, order of, see Classification. 


Cabinets, frontispiece, Plate 8 , 80. 

Callipers, 70, 112. 

Callosities, 17. 

Canada, 10. 

Capital letters used, 85. 

Cards, 73, 80, L12 ; see Blips. 

Central ^cket loops, 88, 89, 40, 41. 

CenffUl Provinces, 76, 76. 

Characteristics of rid^s, 60, 61, 62. 

Checks, 78, 98. 

Chinese immigrants, 3. 

Chinese on Rand, 10. 

Classification (anthropometric), 69, 70, 
Plate 4. 

Classification (finger prints). Primary, 
78. 79, 80 ; provides 1 ,024 classes, 80 ; 
rolled and plain imj^ssions taken, 
78; Arches induced under Loops, 
Composites under Whorls, 79; se- 
quence of digits, 78 ; arithmetical 
rule for determixung^mazy otlaasi- 
fication numbers, 81 \ type of 
digits ascertaiuable from nnmeriSfd 
formulae, 82 ; system explained in 
PliteS.’ 


Emigration Department, finger 
prints used in, 7. 

England and Wales, 11. 
Exammations, public, finger prints 
used at, 8. 

Evidence, law of, applicable to system, 
9, 66. 


Files, 83. 

Finger prints, see Impressions. 

Fixed points. 24. 

Flakes, flintneads, human origin of 
inferred, 60. 

Foot-length, 69. 

Fraunhoffer, 58. 

Fulcrum, 85, 87. « 


Galton, Sir Francis, 8, 4, 6, 18, 
28, 71. 

German, 10. 

Gradational forms, 101, 102. 

Graphite, 105. 

Gray powder, 105. 

Groups, 86. 
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Habit CTAL Criniin*ti Begutry, 18. 

Head; braftdtii, 69. 

Head, lengtb) 69. 

Hersehel^ir William, 4. 

Horizontal rows of cabin^, 82. 


, ^^rtn of, 76. 


I DENTIFICATIONS, ti^ferei of, 76. 

Xdentifioationf, praotife.al instances of, 
54. 

Imperfect prints, 93. 

Impression a, 20. 

Impressions left by bur^lara, how to 
deal with, 106. 

Jndet finger, sequence of, 78 ; used as 
f dcram, 86. 

India, 5, 6, 71. 

Indian Legislature, 9. 

Individuality, human, 69^ 

lnk“usedy20. . 

Inner terminus, Fixed points. 

Inside as applied to ridges, 
Ridges. 

Insuranoe offices, nsc of finger prints, 
8, 9. 

Introdnotion of system, 8, 10, 11. 

Ireland, 10. 


Key to anthropometric cabinet, 
Plate 4. 

Key to finger print cabinet, Plate 8. 
Kirohoffy 69. , 

Kodkrie SiegmUnd, 10. 


Lateral pocket loops, 41. 

Leakage, 7o. 

Little finger, sequence of, 78 ; counts 
in, 90, 

Loops, 29, 80,82, 33. 


MALBAS, 76, 76. 

Method of MiaiJoh, 99. ' 

Measutements,, anthropometric, 89. 
Modfbal Department, finger prints used 

Mwl^g, as applied to ridges, sec 
Ridg es- 

Missing or damage<Hlgits, how to deal 
with, 92, 98, 94. 


AataL, 76. , . . 

Neglect to take advantage of system 
iltexwaxds discovered, 14 

88 , 

. 96 .', ' ■ 


Objections to anthropomotey, 72, 
78, 74, 77. 

Offences ft)r which .prisoners are 
finger-printed in Bngland, 12. 
Opium Department, finger prints used 

Order of impressions and reading 
digits, 78. . , 

Outer terminus, see Fixed points. 
Outside as applied to ridges, see Ridges. 
Oxidisation of ink, 22. 


Palmar surface, 52. 

Punjab, 75, 76. 

Paper used, 22. 

Papillary, see Ridges. 

Patterns formed by ridges, 16. 

Pedler, Mr. A., 76. 

Pensions Department, finger prints 

Persistence of patterns and character- 
istics, 4, 18. 

Personal equation error, 73, 86. 
Personation, false, 4, G, 7, 8. 
Photographic enlargements, 64, lOo. 
Photography, as applied to finger 
prints, 105. 

Plain and rolied impressions, 20, 78. 
Plate for spreading ink on, 20. 

Pocket, meaning or, 88, 39, 41. 

Point of core, 25. 

Pointer, 20. 

Police system, as applied to, 6, 15, 76, 
76, 77. ... 1, 

Post Office, finger prints used m, 8. 
Practical instances of working, 54, 62, 
64. 

Primary, see Olassification. 

Printing, instructions for, 20, 21. . 
Prism, 58. - 

Probative value of system discussed, 

Pubiio business, finger prints used in, 6. 
Purkenje, 3, 23. 


RADIAL, see Loops. 

Registration Department, finger prints 
used in, 6, 7. 

j^begistration by finger prints, 11, 12. 

Remanded priioners, 18. 

Ridges, described, 16; uses of, 16; 
persiitenoe of, 18; effect of injunes 
to, 17; ebaracteristici of, 60, 60; 
counting ridges, 49, 88. 89, 90 ; trac- 
ing ridges, 61, 62, 90,91, 92, 

S finger, sequence of, 78. 

26. ; 

BoBed Badplldn impTMiion^ 30. 
Bdltt died, iO. 
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SOAKS, 17. 

BeGondftty oiaMinoatioii, see OiaBBiuca- 
tion. 

Sldn diseaaeB, effects of, 93. 

Slab, see Plate. 

Slips, 13, 80, 88. 

Solar system, see Kirchoff. 

South Africa,' 10. 

Spiked finger, 64. 

Staple, 26. 

Strahan, Major-General, 75. 
Subclasses, eee Classification. 

Survev of India, finger prints used by, 

8 . 

Sweat glands, 16. , 

Symbols used, 63. 

S 3 mopsiB of whole scheme of Classifi- 
cation, Plate 5. 


Takrony, Dr. H. Aranyi, 10. 
Terminus, see Fixed points. 
Tented arches, see Arches. 
Testamentary dispositions, 0. 


1^9 

Thumb, sequence of.* 78. 

Time taken to searcn, see Search. 

Tin Blab, m Plate . 

Tracing ridges, .ee Bidges. 
TransitionaL see Gradational. 
Translatioxi^ into other tongues, 10, 11. 
Transvaal, 10, 76. 

Twinned loo^,42 ; differentiated from 
Lateral po&et loops, 42. 

Type pattem^S. 


Ulnar, see Loops. 
United Provinces, 75, 76. 
United States, 10. 
Utensils, see Appliances. 


Vienna, 10. 


Whorls, 34, 36, 36, 37. 
Wills, Sir Alfred, U. 
Windt, Kamillo, 10. 
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